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. welded piping reflects important 
economic advantages to both owner and 
contractor .... the technical advantages 
offered by welded piping grew with 
the proofs that technically ideal piping 
can be approached easier by means 
of welding than by other methods.” 





September, 1932 * Heating and Ventilating 














Power Drive for Industrial Ventilating Systems 


By ROBERT W. DRAKET 





Belt-driven blower for 


Venrnartine engineers whose experience with 
factory ventilation has extended over a period of years 
do not need to be reminded of the fact that the per- 
formance of industrial ventilating systems has a char- 
acteristic tendency to fall off with the passage of time. 
There is a characteristic decrease in the volume of air 
moved, with no change whatever in the manufacturing 
conditions, the duct system, or the fan equipment. 

When a client states that his system was very satis- 
factory for a while after installation, but that conditions 
are becoming steadily worse these last few years, we 
tell him that he appreciated the great improvement at 
first but has become unduly critical as the memory of 
the original conditions became less distinct. In part 
we are right. In most cases, however, there is a de- 
cided falling off in performance as well. 

My first experience along this line had to do with a 
system installed for the ventilation of a number of 
rooms in which painted wood and metal parts hanging 
on trolleys were air dried. This was many years be- 
fore the introduction of ovens with continuous moving 
conveyors. The system involved three fan motors, a 
25 hp. driving a double fan, and a 15 hp. and 10 hp. 
each driving single fans. After installation, simple tests 
were run to determine the loads on the motors. As 


Mechanical and electrical engineer, Chicago. 





factory ventilating system 


time went on there were occasional complaints that 
conditions were “becoming no better fast.” 

They were attributed to the psychological factor 
mentioned above. No real attention was given to the 
matter until three years had elapsed. Then when an 
occasion arose to install some 50 new motors, instruc- 
tions were issued to all motor inspectors to turn in lists 
of all motors under their charge which had never op- 
erated warm. 

The intention was to replace these motors with 
smaller sizes, use the motors thus displaced in the new 
installation and thus improve the plant power factor. 
The three motors driving the fans were in these lists. 
They were tested for horsepower; comparison with the 
original tests made after installation showed a decrease 
in power consumption of over 30%. Tests of fan suc- 
tion showed no change. The fans, which were dirty, 
and runners were cleaned. The ducts contained no con- 
siderable deposits or “snow drifts” of foreign matter. 
The matter was more or less of a mystery. Finally the 
10 hp. motor was installed in place of the 15 hp., the 
15 hp. in place of the 25 hp. and a new 7% hp. was 
substituted for the 10 hp. 

About three years later another new installation in- 
volving 50 motors offered an opportunity to shift un- 
derloaded motors and lists of cold motors were once 
more collected. The same three fans were once more 
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reported. Tests showed the same suction as read at 
the time of installation, but a further decrease in horse- 
power of decidedly more than 30%. In other words, 
the power consumption of these fans had decreased 
more than half in six years. 

Once more a little attention was paid to the matter; 
the fans were cleaned, the screens installed over the 
suction inlets to prevent the entrance of lunch papers, 
banana peelings and dirty waste were brushed thor- 
oughly, and such points in the ducts as could be in- 
spected were examined for “snow banks” of dirt. 
Nothing serious was reported so once more the two 
smaller motors were moved up and a new 5 hp. unit 
replaced the 7% hp. motor on the smallest fan. 

Again, after a period of years a list of “cold” motors 
was compiled. Again all three of these fans were on 
the list. Similarly, a number of other ventilating fans 
in other locations. This time more thought was given 
to the matter. It was recognized that since the present 
speeds were identical with those recorded at previous 
tests, and since there had been no decrease in the suc- 
tion at the fan, but rather a slight increase in some 
cases, the only possible explanation was decrease in 
volume through increase in duct resistance. The ducts 
were carefully examined. There was not enough re- 
duction in cross section to account for any considerable 
volume decrease. However, all the trunks and branch 
ducts had developed a flannel or plush-like surface of 
lint fibres and dust, adhering perhaps through some 
property of the paint vapor passing through them. 
This pipe surface presented a far greater frictional 
resistance to the air than did the smooth galvanized 
metal surface of the ducts when new. 

Such trunk ducts as would pass a man were brushed 
out. An attempt—largely unsuccessful—was made to 
clean the smaller branches by dragging burlap sacks 









filled with excelsior through some of them. Cleanin 
with an air hose and by rapping the pipes while the 
fan was in operation was also tried. The coarse (Y in. 
or 34 in.) wire mesh over the suction inlets was care. 
fully brushed and the fan vanes and housing were 
cleaned with a wire brush. 

Another test showed an increase in horsepower, but 
by no means the increase expected. Evidently the clean- 
ing of the branches, too small for a man to enter, was 
relatively ineffective. The greater part of the duct re- 
sistance was in the branches, due to the fact that the 
velocity in the branches is comparable to that in the 
mains, while their area was far smaller. Consequently, 
the cleaning of the mains accomplished comparatively 
little. This time motor pulleys were changed and the 
fan speed increased to the limit allowed by motor heat- 
ing, about 25% above the rated capacity of these 
particular motors. 

In later years there have come to the writer’s atten- 
tion many other cases of ventilating and exhaust sys- 
tems which failed to give adequate performance after 
the lapse of a few years. The cause is not always the 
same. Sometimes the causes are ludicrous when we 
find them, and in no way the result of increased duct 
resistance or decreased fan performance, as, for ex- 
ample, a runner with a centered hub reversed after 
removal for a change in motor bearings or for fan 
cleaning, or the interchange of the right- and left-hand 
runner of a double fan when both have offset hubs and 
have been removed for the same purpose. 

Nevertheless, in a considerable number of industrial 
exhaust and ventilating installations a moderate change 
of fan speed would be advantageous at one time or an- 
other during the life of the job. Fortunately not all 
such changes involve a speed increase. 

Among the most frequent in occurrence are the in- 


Fan room of a mid-western 
industrial plant. 
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Belt-driven blower for a 
well ventilated industrial 
plant. 


stallations where the ductwork is full of bends, offsets 
and elbows to avoid obstructions already existing. 
There may be a number of changes from round to 
square pipe and back again. Estimates of resistance 
through such ducts are of necessity rough. The de- 
signer, anxious to assure a satisfactory job, estimates 
resistances liberally. When the job is in operation it is 
evident that decidedly more air is being moved than is 
needed. A 10% or 20% decrease in fan speed will give 
ample ventilation, save the client a third to more than 
half the power required to drive the fan, and substan- 
tially reduce the heating load. 

Then there are the cases where changing manufac- 
turing methods increase or decrease the number and 
size of suction outlets moderately, where change in 
process changes the amount of suction necessary. where 
the installation of a duct arrester or an air filter in- 
creases the suction or pressure desired. Where the 
changes required are not too great, a moderate varia- 
tion in fan speed will ordinarily give a serviceable job. 
Where duct resistance increases through the years and 
thorough cleaning is impractical—or the client is con- 
vinced that it is impractical, which is often the same 
thing in effect—the system performance may be main- 
tained satisfactorily by a somewhat perfunctory clean- 
ing and a moderate increase in fan speed every few 
years, say, 5%, or at most 10%, increase in speed, cor- 
responding to 10% and 20% increase in pressure or 
suction. 

With belted fans such changes may be effected simply 
and at small expense, with direct connected fans, mod- 
erate changes in speed are impossible when the fans 
are driven by means of ordinary types of a.c. motors. 
The effect of very small speed increases or moderate 
decreases in speed in direct connected induction motor- 
driven fans may be accomplished by the installation of 


special runners of slightly different diameter than 
standard. 

While offhand we might think that the substitution 
of motor of higher or lower speed would be a solution 
in many cases, the fact is that this is seldom practi- 
cable. The steps between a.c. motor speed are too great 
in ordinary cases. Further, the new motor is different 
in shaft diameter but not enough different to make it 
possible for us to key a bushing into the hub of the fan 
runner. 

In the case of belted fans, small changes in speed 
may be made quickly and easily by merely substituting 
a motor pulley of slightly different diameter. Greater 
changes, requiring a change in motor horsepower be- 
yond the motor capacity, or outside the recommended 
power factor and efficiency range of the motor origin- 
ally installed, can be easily made by a change to the 
next size of motor with a suitable pulley. 

Belted fans have the great advantage that they per- 
mit application of the used motors that are standard 
as to speed and horsepower for the plant in which they 
are installed. In case of motor trouble, spares are avail- 
able. In case of considerable change in speed, involving 
a change in motor horsepower, the displaced motor will 
be of shop standard speed and will therefore soon go 
into service elsewhere, while the new motor may be of 
standard speed and will often be available within the 
shop without delay. In case of motor failure in a small 
shop where few motors are carried in spare stock any 
available motor of the required capacity or larger will 
answer to drive the fan temporarily and nothing need 
be purchased except a motor pulley. 

Even when no such motor is available a smaller 
motor will serve to drive the fan at slightly reduced 
speed and volume. When the largest available motor 
has only half the desired horsepower, the fan speed 

? 
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and volume need be reduced only 20%. Ordinarily such 
emergency operation will avoid shutting down the 
process for a few days until the motor can be rewound. 

Frequently the necessity for increased capacity, dis- 
continued process, rearrangement of machines served, 
or some such trouble retires a fan from service. In such 
cases, in a large industrial plant the opportunity to use 
a belted fan elsewhere will soon occur. Usually the re- 
quired speed will be quite different, and the service and 
capacity different. With a belted fan this simply means 
putting it into service with another size of pulley and 
with a motor of different capacity but having a speed 
conforming to the standard for that capacity in that 
shop. It is likely to be many years before the same 
combination of frame, size of fan and speed is needed 
again. 

In years past many direct connected fans have been 
installed because space considerations dictated a com- 
pact installation and the designer feared that belt ten- 
sions would not be adequately maintained on a short 
center drive. That fear was often well founded. At 
present there are in common use two devices which 
maintain a correct tension on the slack strand of the 
belt sufficient to assure a combined belt slip and creep 
below 1%. Either the pivoted motor base drive or the 
gravity idler once adjusted will assure the correct belt 
tension on a short belt drive in spite of any belt stretch 
which may occur through a period of vears. There is 
no question of the operator’s judgment in tightening 
up on the motor base screws; the tension device once 
adjusted sets the tension and maintains it substantially 
constant. 

Thirty years ago many fans were built with pulleys 















An overhead exhaust fan with flat belt drive 


























of inadequate size for operation at the higher speeds. 
There is no such difficulty now with fans for exhaust 
and ventilating work. Almost all multiblade fans are 
furnished with pulleys designed to transmit the power 
necessary to drive them, at speeds sufficient to develop 
at least 6 oz., while paddle fans have pulleys designed 
for still higher pressure limits. At any pressure or suc- 
tion which is likely to be met in ventilating work the 
pulley sizes are ample. 




















Fitting a Radiator into a Small Bathroom 











ne“ problem of placing the radiator in the small 
bathrooms of a large apartment house was solved by 
| one firm of consulting engineers by locating an extended 
—) surface copper unit in the wall above the closet bowl. 
The required amount of radiation, as in most apart- 
ment bathrooms, was very small, so that the radiator 
is only a few square feet. 
The disadvantage of the location is that the bottom 
grille of the radiator “chimney” is some distance above 
the floor. In the case of such small rooms, however, 
eo it is doubtful if this disadvantage is of any importance. 
The recess, which is 5 in. deep and accommodates a 


dy 4 in. wide radiator, has no insulation in back, and the 
-—_e 


l i L| whole installation was quite simple and inexpensive. 
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Why Not Hot Water? 


By J. H. WALKER} 


hae trend of residence heating system design for 
several years has been toward the steam system and 
away from hot water. Is this an evidence of real su- 
periority, or is it merely another indication that engi- 
neering, also, has its fashions? 

Hot water heating, as formerly installed, had certain 
inherent disadvantages, but we seem to have lost sight 
of the fact that recent developments have almost com- 
pletely removed those objections. Let us briefly an- 
alvze them and examine the actual performance of a 
residence system of modern design. 

Treatises and text-books usually state that the dis- 
advantages of hot water heating are that (1) it requires 
a larger amount of radiator surface than a steam sys- 
tem; (2) that it is more difficult to design correctly, 
and (3) that it is not readily responsive to changes in 
heating demand. 

It is true that when designed for a water temperature 
of, say, 180° a hot water system requires a larger 
amount of radiator surface, and the piping is usually 
somewhat more costly than the piping of a steam sys- 
tem. Offsetting this is the elimination of the radiator 
trap and of certain devices usually regarded as essen- 
tial to the vapor system. But if one chooses to install 
a type of hot water system which operates at pressures 
well above atmosphere and with the boiling point cor- 
respondingly raised, the amount of radiator surface 
need be no greater than for a steam system. 

Parenthetically, has anyone ever tried the simple ex- 
pedient of raising the boiling temperature of the water 
by the admixture of another fluid? Probably a number 
of compounds—ethylene glycol being one—could be 


*Superintendent of Central Heating, Detroit Edison Company. 
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found which would have the desired effect and would 
not be too expensive. If a million motor car owners 
can more or less successfully maintain a solution of 
prescribed density in their radiators, it ought not to be 
difficult in a building heating system. 

As to the difficulty of designing a system correctly, 
there was formerly a real dearth of accurate data. In 
England and in Europe designers were adept at cal- 
culating pipe sizes, but in America knowledge of friction 
drops was either very scanty or those who had it did 
not disseminate it. Now, however, we have the com- 
plete work of Giesecke, in usable form, and based on 
actual tests on American pipe sizes. The simplicity of 
the method of design worked out by Professor Giesecke? 
makes the design of the piping system a relatively easy 


job. 


Control of the Heat Supply 


Users of steam systems have always been confronted 
with the fact that the steam heating system is 
fundamentally very difficult to control. The temper- 
ature of steam being constant (or variable through only 
a limited range), the heat output is difficult to graduate 
according to the heating requirements. The early steam 
heating systems were frankly intended to operate inter- 
mittently. If a room became too warm, as it frequently 
did, you turned off the radiator, and when it became 
cold you turned it on again, or a thermostat did it for 
you—not always successfully. Then the modulating 
system came. And now we have variable vacuum and 
orifice systems—all designed for the job of graduating 
the heat output of the steam radiator but not perfectly 
adaptable to a residence system. 

Lack of proper temperature 
control is, undoubtedly, the 
greatest source of heating dis- 
comfort, and overheating is one 
of the worst conditions. In the 
older hot water systems the 
evils of overheating were even 
worse than with steam, but over- 
heating in a gas or oil-fired sys- 
tem can now be almost entirely 
eliminated by proper control of 
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“The Design of Gravity Circulation 
Water Heating Systems,” by F. E. 
Giesecke. 


Fig. 1. Temperature cycle in 


supply main. 
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the water temperatures. This is done by the simple 
expedient of adjusting the maximum water temper- 
ature according to the weather conditions, supplement- 
ed by a properly located room thermostat. Thus, the 
old objection that the hot water system is not easily 
controlled and is unresponsive to changes in the de- 
mand for heat is a decidedly out-of-date objection. 


Performance of a Hot Water System 

Figs. 2 and 3 illustrate the actual performance of an 
oil-fired hot water system in a residence when subjected 
to the brutal and revealing test of recording thermom- 
eters. If it is ever desired to destroy illusions and to 
scotch extravagant claims as to the effectiveness of 
temperature control devices, the simple but rarely used 
expedient of installing a recording thermometer is to be 
recommended. 

Fig. 2 shows the conditions which existed on a rather 
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cold day, and Fig. 3 on a mild day. The thermostat jg 
this installation is equipped with a clock, and a lower 
night temperature is carried. The boiler has two con. 
trols on the water temperature—an upper temperature 
limit and a lower temperature limit, the latter bein 
experimentally installed to avoid the occasional forma. 
tion of condensation when the oil burner starts after 
long shut-down period. 

Note the cycles of operation of the oil burner—the 
rather lengthy period of rapidly intermittent operation 
in the morning as the upper temperature limit comes 
into action; the rather infrequent periods of operating 
during the remainder of the day; the rapid cooling of 
the water after the oil burner cuts off, and particularly 
the close temperature regulation—plus and minus ap- 
proximately 1°—not only in the living-room, where the 
thermostat is located, but in a remote bedroom. The 
only indications of overheating, barring differences of 

opinion as to suitable ther- 
- mostat settings, have been 
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) when the sun_ has_ shone 
| through unshaded_ windows, 
ail The very satisfactory tem- 
es perature control is dependent 
| upon the upper limit temper- 
ature control which is reset 
occasionally according to the 
outside temperature. In early 
fall and late spring, a water 
temperature of 120° is most 
suitable, and in the coldest 
weather of the past winter the 
| highest temperature carried 
was about 190° at the boiler, 
a readjustment once or twice 
each week being required as 
weather conditions change. 
Automatic controls are now 
obtainable which will continu- 
ously regulate this upper water 
temperature limit according to 
the prevailing outdoor temper- 
atures, thus eliminating the 
need of hand adjustments. 
Proper control of the water 
the key to 
\\ | satisfactory heating with a hot 
iN | water system. 
\ The uniformity of temper- 
ature in different rooms has 
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Fig. 2. Operation of heating 
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been quite noticeable. In many steam heated houses 
there is a sharp rise in room temperature in all of the 
rooms, when the thermostat calls for heat, with an ap- 
preciable overrun. During the ensuing off period, the 
temperatures are falling and the rooms having the more 
rapid rates of cooling reach uncomfortably low temper- 
atures before the key room cools to the opening point 
of the thermostat. With the hot water system the tem- 
perature rise and temperature drop in the rooms are 
slower and the ranges of temperature appreciably less. 
It is a fact often lost sight of that with either the steam 
or water system under the on-and-off thermostatic con- 
trol the heating effect in the rooms is intermittent 
rather than constant, but with hot water it is on the 
whole much less variable than with steam. 

Although the control devices referred to might be 
regarded as rather complex, they are merely evidences 
of the trend to more elaborate and complete controls 
which appear to be unavoid- 


able if we are to obtain the 
12 2 4 


and the cool water from the radiators rushes back to the 
boiler in large volumes, temporarily checking the tem- 
perature rise. 

A somewhat similar flat spot, B, appears in the cool- 
ing curve. This is due to a sudden reduction in the rate 
of flow. These phenomena were discovered, or at least 
first explained, several years ago by A. H. Barker of 
England, who worked out the rather complicated math- 
ematics involved. They have no great practical signifi- 
cance but serve to illustrate the action of the varying 
circulating forces in a system operating in cycles. 

One fault will be found with the performance, as 
shown in Figs. 2 and 3—the house is rather slow in 
warming up in the morning. The remedy would be to 
set the thermostat for an earlier hour, were a 70° tem- 
perature at the rising felt to be important. A control 
could undoubtedly be developed to give a high water 
temperature during the warming-up period but, lacking 





greatly needed advances in 
heating comfort. With the 
automobile as an outstanding 
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example of complicated de- 
vices rendered dependable by 
improvements in design and 
in servicing, we need not be 
disturbed by a similar line of 
progress in heating. 
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was observed in the temper- 
ature charts of the water 
in one of the supply mains, 
as shown in Fig. 1. When the 
oil burner starts, the water 
temperature in the main rises 
rapidly for a few minutes as a 
slow circulation begins. Pres- 
ently, however, there occurs 
the flat spot, A, in the temper- —~ 
ature curve followed by a \ 
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of this is that a critical point — 


has been reached at which the 
circulation through the system 
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It, one must accept in this method of hot water heating 
a rather long warming-up period. 

This experience has demonstrated, at least to the satis- 
faction of the writer, that the hot water system, with an 
oil burner and with a properly handled water temper- 
ature control, gives highly satisfactory results as to 
even and uniform temperatures and freedom from over- 
heating which are seldom equalled with a steam system. 

Another advantage of the hot water system is free- 
dom from corrosion, which is sometimes encountered 
in steam systems. The hot water system is full of de- 
gasified and chemically inert water year after year. 


Calculation of Pipe Sizes 


The pipe sizes in this system, which appear to be 
adequate in every respect, were carefully worked out 
by the Giesecke method. It was interesting to note that 
the tables of pipe sizes, developed from experience by 
the late John R. Allen, gave pipe sizes which checked 
almost exactly with the calculated sizes. The only vari- 
ation was in the case of some of the radiator branches 
which worked out as % in. pipes but which the table 
gave as 34 in. As a matter of interest the tables are 
reproduced here.! 





* From “HEATING AND VENTILATION,” Allen and Walker, second 
edition. 





TABLE 1 


SIZE OF MAINS 
Assumed Length 100 Ft., Temperature Drop in Radiators 29° 





Capacity, square feet of direct radiation 


Pipe diam. Two-pipe upfeed One-pipe upfeed Overhead 
1% 75 45 130 
1% 110 65 190 
2 200 121 340 
2% 310 190 530 
3 540 330 920 
3% 780 470 1,330 
4 1,100 650 1,800 
5 1,900 1,100 3,200 
6 3,000 1,800 5,000 
7 4,300 2,700 7,200 
8 5,900 3,500 9,900 


TABLE 2 


SIZE OF RISERS 
Assumed Temperature Drop in Radiators, 20° 


Upfeed 
Pipe . eer hird F h Downfeed risers, not 
size First Second Third Fourth exceeding four for 
1 33 46 D7 64 48 
14 oL 104 124 142 112 
1% 100 140 175 200 160 
2 187 262 325 375 300 
2% 292 410 492 580 471 
3 500 755 S75 1,000 810 





Panel Heating Seite Being Conducted in Great Britain 


— investigations into the science of heat- 
ing, ventilating, and air conditioning are being con- 
ducted by the building research board of the Depart- 
ment of Scientific Research of Great Britain, as a result 
of numerous inquiries pertaining to the subject. Close 
collaboration is developing between the research board 
and the Institution of Heating and Ventilating Engi- 
neers in regard to work on these problems, the board 
announced in its annual report, recently issued. 

Panel heating systems have been tested in an ex- 
perimental house which was designed to simulate, as 
closely as practicable, the conditions existing in one of 
a pair of semi-detached houses. For comparison of 
this heating system with convection heating, the rooms 
of the house have been maintained day and night at 
a temperature comfortable for sedentary occupation. 
From a graph plotted from experimental data, it is ap- 
parent that the heat requirements of rooms warmed 
without ventilation, by the panel system, are approxi- 
mately 14% greater than with convective heating. It 
is said, however, that the relative advantage of the two 
methods is not likely to remain the same with freely 
ventilated rooms, and future research may prove it to 
be reversed. 





Heating by low temperature radiation from panels 
has become increasingly popular, but there are a num- 
ber of difficulties from the constructional standpoint 
that must be overcome, especially in cases where heat- 
ing is carried out by water. Tests were carried out on 
the efficiency of furnace slab coverings for panel heat- 
ing coils, in comparison with similar coils of like dimen- 
sions with ordinary plaster covering. It was found that 
the heat output of the furnace panel was considerably 
less than that of the plaster panel. A small scale test, 
with various fillings between the heating coils and the 
slabs, revealed that results may be improved by a fill- 
ing of aluminum filings. 

Effect of pipe diameter and spacing on the heat out- 
put of ceiling panels was also investigated. It was 
demonstrated that the heat emission of a 34 in. pipe 
was not materially greater than that of a % in. pipe. 
and that wider spacing of the pipe may be economically 
advantageous, as a large reduction in pipe length can be 
made at the expense of a small increase of panel area. 

Heat transmission through roofs, especially those of 
the type where thin sheet materials are used, has been 
studied, and an air conditioning plant is being installed 
to provide data on this subject. 
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Calculating Radiation by Use of Tables 


By W. F. FISCHER 


I is quite generally admitted that the so-called rule- 
of-thumb methods which were so frequently used in 
the past for estimating the amount of radiation required 
to offset the heat losses from a given room or building 
were, to say the least, mere approximations only, which 
gave results far from satisfactory in the majority of 
cases. 

Some of these old rules are still in use and still appear 
in print from time to time, but it is far better for the 
heating contractor or estimator to make up his own 
short rules for estimating radiation, based on the B.t.u. 
method, than to adopt some rule which may give fairly 
accurate results in some cases and far from satisfactory 
results in others. 

A short rule for estimating radiation based on an 
outdoor temperature of 15° F. and an indoor tempera- 
ture of say 65°, would hardly be expected to apply to 
other localities where the outdoor temperature is zero 
or lower, and to rooms which are to be heated to tem- 
peratures other than 65°. ‘Then, again, a short rule 
applicable to a given type of building construction. such 
as wooden-frame dwellings, cannot be applied to other 
types of building construction with any degree of ac- 


curacy unless modified by certain conversion factors. 

In this age of engineering research we have available 
reliable data pertaining to the heat loss through walls 
of almost every description used in modern building 
construction, so that there is no longer any excuse for 
the use of any of the obsolete rule-of-thumb methods, 
developed at a time when such data were meager, or not 
available at all. 

It is the purpose of the present article to describe a 
method developed by the writer, and used for many 
years in his own practice, for simplifying the calcula- 
tions necessary to determine the size of radiator, or 
radiators, required to offset the heat loss from a build- 
ing. The method is based on use of the following: 

In residential buildings, the wall height from floor 
line to ceiling is in the neighborhood of 9 ft. 

In and around the vicinity of New York, it is cus- 
tomary to assume 0° as the minimum outdoor tem- 
perature and 70° as the indoor temperature, which 
gives a temperature difference of 70°. 

Each square foot of direct cast iron steam radiation 
is assumed to give off at least 240 B.t.u. per hr. 

Using these figures, the number of square feet or 


TABLE 1 


SQ. FT. oF DIRECT CAST IRON (STEAM) RADIATION, R, REQUIRED PER LIN. FT. OF EXPOSED 
WALL 9 FT. HIGH, For A TEMPERATURE DIFFERENCE OF 70° 


“Inside Surface Plain, 


Furred, Lath and Plaster Inside No Interior Finish 











Type of Wall peg ied Glass _ Glass 
U R — U R Constant 
12” Hollow tile Stuceo 0.144 0.378 0.288 0.201 0.528 0.271 
8” Hollow tile Stucco 0.184 0.483 0.276 0.291 0.765 0.245 
6” Hollow tile Stucco 0.196 0.515 0.273 0.320 0.840 0.237 


12” Hollow tile 4” Brick ; ; 
vemnes 0.130 0.342 0.292 0.175 0.460 0.279 
8” Hollow tile 4” Brick : a 
veneer 0.162 0.425 0.282 0.240 0.630 0.260 
6” Hollow tile 4” Brick 
anes 0.171 0.450 0.280 0.260 0.683 0.254 
12 Concrete None 0.226 0.594 0.264 0.411 1.080 0.210 
8s" Concrete None 0.254 0.668 0.256 0.512 1.345 0.180 
6 Concrete None 0.270 0.710 0.251 © 0.583 1.532 0.160 
18° Brick None 0.152 0.400 0.286 0.218 0.573 0.266 
13” Brick None 0.179 0.470 0.278 0.278 0.731 0.249 
_ 9” Brick None 0.209 0.550 0.269 0.358 0.942 0.226 
12” Concer. block None 0.183 0.482 0.277 0.287 0.755 0.246 
10” Concer. block None 0.198 0.520 0.272 0.327 0.861 0.235 
8" Concer. block None 0.215 0.565 0.267 0.377 0.992 0.220 
Wood frame, 4” Brick 
sheathing nme 0.216 0.568 0.266 
Wood frame, 
sheathing Clapboards 0.227 0.597 0.264 
Wood frame, Wood _ 
sheathing shingles 0.227 0.597 0.264 
Wood frame, ‘ 
sheathing Stucco 0.257 0.675 0.255 
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fractions of a square foot of direct cast iron steam radi- 
ation, R, required for each lineal foot (not square foot) 
of wall, 9 ft. high, exposed to the weather, may be 
estimated as follows: 

%. 9 X 70 

240 
where R is the square feet of steam radiation per lineal 
foot of exposed wall, and U is the coefficient of heat 
transmission in B.t.u. per hour per square foot of wall 
surface per 1° temperature difference. 

The values of U are the coefficients given in standard 
reference works. A few examples are given in the third 
and sixth columns of Table 1 for various types of wall 
construction. The coefficients are based on a 15 m.p.h. 
wind against the wall. 

The values of R, as computed from (1) are given in 
the fourth and seventh columns of Table 1. 

As an example, the coefficient, U, for an 8 in. hollow 
tile wall with 4 in. brick veneer on the outside and 
plaster on lath over furring strips on the inside (leaving 
an air space between the tile and the plaster) is given in 
the third column of the table as 0.162. Multiplying this 


9x 70 ; 
by Sa) or 2.625, we find that R = 0.425 sq. ft. 


of direct cast iron steam radiation will be required for 
each lineal foot of exposed wall, 9 ft. high, as given in 
the fourth column of Table 1. 

The transmission coefficient for single glass windows 
is 1.13. The difference between the glass coefficient, 
G, and the wall coefficient, U, as given in the table, will 
then be (1.13 — U). Multiplying this by 70, the dif- 
ference between the inside and outside temperatures, 
and dividing by 240, we have 

70 (1.138 — U) 
Oh eae sovaicememmiontineinons 
240 
where G is the glass constant for the particular type 





U = 2.625U (1) 


= 0.292 (1.13 — U) (2) 





of wall under consideration. It varies with different 
types of wall construction. 

Values of G for each type of wall construction con- 
sidered here are given in the fifth and eighth columns 
of Table 1. 

If we figure any particular type of wall as being solid 
throughout, without any window openings, and mul- 
tiply the square feet of glass surface by G, it is evident 
that we obtain the same results as we would by deduct- 
ing the window openings and then estimating the actual 
heat loss through the glass in the regular way. 

To show how G was calculated, for an 8 in. hollow 
tile brick veneer wall, lath and plaster inside on furring 
strips, 70° difference in temperature, the heat loss per 
square foot per hour is 


0.162 X 70 X 1= 11.34 B.t.u. per hr. 
Dividing by 240, we have 0.0473 sq. ft. of steam radia- 


tion required per square foot of wall. 

The heat loss per hour through 1 sq. ft. of single glass 
is 1.13 & 70 = 79.10 B.t.u., or 0.329 sq: ft. of steam 
radiation. 

The difference in radiation between that required for 
the glass and that required for the wall is 


0.329 — 0.0473 = 0.282 sq. ft. 


This is the G as given in the fifth column of Table 1. 

The following example will serve to illustrate the use 
of Table 1 in estimating the radiation required to offset 
heat losses through an exposed wall and glass surface 
in the same wall: 

A room 14 ft. long, 12 ft. wide and 9 ft. high has two 
sides exposed. The inside temperature is 70°, outside 
temperature zero; walls are 9 in. brick, furred and plas- 
tered inside; there are 40 sq. ft. of glass surface in the 
walls. How many square feet of direct cast iron steam 
radiation must be provided? 


TABLE 2 


Sq. FT. oF DIRECT CAST IRON (STEAM) RADIATION, F, REQUIRED PER SQ. FT. OF EXPOSED 
FLOOR OR CEILING AREA FOR A TEMPERATURE DIFFERENCE OF 15° AND 35° 








No Ceiling Below 





Lath and Plaster Ceiling 





Type of Floor 


U 15° Diff. 





U 








35° Diff. 15° Diff. 35° Diff. 

1” Wood, on wood joists 0.440 0.0275 0.0643 0.234 0.0147 0.0342 
13/16” Oak on 1” wood floor 0.340 0.0213 0.0497 0.210 0.0131 0.0307 
4” Concrete, plain 0.508 0.0318 0.0742 0.264 0.0165 0.0285 

6” Concrete, plain 0.452 0.0283 0.0661 0.248 0.0155 0.0363 

8” Concrete. plain 0.408 0.0255 0.0597 0.234 0.0147 0.0342 

1” Wood on 4” concrete 0.364 0.0228 0.0532 0.219 0.0137 0.0320 
1” Wood on 6” concrete 0.334 0.0209 0.0488 0.208 0.0130 0.0304 
1” Wood on 8” concrete 0.310 0.0194 0.0453 0.198 0.0124 0.0290 
Lath and plaster ceiling, no floor above 0.502 0.0344 0.0604 








Type of Floor 
(on Ground) 








Type of Upper Floor Finish 





Plain Concrete 


1” Y. P. Flooring 
on Wood Sleepers 


1” Terrazo or Tile, 
on Cement 








__ U 15° F. U 15° F. U 15° F. 
4” Concrete on cinders 0.556 0.0348 0.388 0.0237 0.526 0.0329 
6” Concrete on cinders 0.490 0.0306 0.355 0.0222 0.467 0.0292 
8” Concrete on cinders 0.439 0.0275 0.327 0.0204 0.420 0.0263 
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We have 14 + 12 = 26 lin. ft. of exposed wall (9 ft. 
high). From Table 1 we find for a 9 in. brick, furred 
and plastered wall, the values, R = 0.55 and G = 
0.269, respectively. Hence, there will be required 


(26 X 0.55) + (40 X 0.269) = 25 sq. ft. 


of steam radiation or 6000 B.t.u. per hr. for the walls 
and glass. 


Ceiling Heights Other Than 9 ft. 


If Table 1 is to be used for ceiling heights other than 
9 ft., we must multiply the values of R as given in the 
table by the actual ceiling height in feet, and divide the 
product thus obtained by 9. For example, for a ceiling 
height of 8 ft. 4 in. (approximately 8.33 ft.), in the 
above example instead of 9 ft., we should have for a 
new value of R for this particular wall, 
0.55 X 8.33 
9 
The radiation in the above example would then be 
(26 x 0.511) + (40 X 0.269) = 24 sq. ft. approx- 
imately, instead of 25 sq. ft. as figured for a 9 ft. ceiling. 
For a wall 11 ft. high instead of 9 ft., the value of R 
would increase to 
11 X 0.55 
9 


= 0.511, approximately. 


= 0.672, approximately. 


Floors and Ceilings 


When estimating the heat loss through floors to un- 
heated rooms or space below, and through ceilings to 
unheated attic spaces above, it is usually sufficiently 
accurate to assume the temperature of the unheated 
spaces as a mean between the inside and outside tem- 
perature; that is, if the outside temperature is taken as 
zero and the inside as 70°, the temperature of the un- 
heated space may be assumed as the mean of these two 
temperatures, or 35°. 

The room temperature, for heated rooms, is usually 
taken as 70° at the breathing level, about 5 ft. above 
the floor line. We should not forget, however, that the 


temperature close to the floor line may be as low as 
65° or even lower; while the temperature at a point 
close to the ceiling may be as high as 80° or even higher. 

In this case, then, a heated room on the second floor 
of a building, located directly above a similar heated 
room on the first floor, would receive heat through the 
floor from the heated room below, due to this higher 
ceiling line temperature. 

Assume the ceiling line temperature as 80° and the 
floor line temperature overhead as 65°, a difference of 
15°; the coefficient, U, for an ordinary wood floor on 
joists, with lath and plaster ceiling below is 0.55 B.t.u. 
per hr. per sq. ft. per degree difference in temperature, 
or 0.55 & 15 = 8.25 B.t.u. for a 15° difference. The 
total heat loss through the floor of a room 12 ft. x 14 
ft. would then be at the rate of 12 & 14 * 8.25 = 
1,386 B.t.u. per hr., or the equivalent of 5.8 sq. ft. of 
direct cast iron steam radiation, approximately. 

This means, then, that the radiation in the heated 
room below should, practically speaking, be increased 
by 5.8 sq. ft. to offset the heat lost through the ceiling, 
and the radiation in the room above decreased by a 
like amount. 

For floors laid directly on the ground, with no air 
space beneath them, the temperature of the ground is 
usually taken as 50° in zero weather. If the tempera- 
ture above the floor is taken as 65° we have also a 
temperature difference of 15° to consider when esti- 
mating the heat lost through such floors. 

Let F be the square feet of direct cast iron steam 
radiation required to offset the heat loss~per hour 
through 1 sq. ft. of floor or ceiling construction. Then, 
for a temperature difference of 15°, we have 


15 
F (15° difference) = 240 (U) = 0.0625 U (3) 
and for a temperature difference of, say 35°, we have 
35 
F (35° difference) = rr = 0.146 U, approx. (4) 


where U is the coefficient of transmission for the floor 
or ceiling. 


TABLE 3 


Sq. FT. oF DIRECT CAST IRON (STEAM) RADIATION, C, REQUIRED PER SQ. FT. OF ROOF AREA 
For A TEMPERATURE DIFFERENCE OF 70° 





No Ceiling Below 


Plaster Ceiling on Hung Ceiling on 
Lath 








Type of Roof Metal Lath 
(Flat) 
Cc 
; ba 70° Diff. 7 70° Dif. 70° Dif. 
2” Concrete composition roofing 0.658 0.192 0.300 0.088 
4” Concrete composition roofing 0.568 0.166 0.280 0.082 
6” Concrete composition roofing 0.500 0.146 0.262 0.077 
Flat metal, composition roofing 0.781 0.228 0.324 0.095 
Corrugated iron, plain 1.500 0.438 
1” Wood, composition roofing 0.485 0.142 0.258 0.076 
1%" Wood, composition roofing 0.386 0.113 0.277 0.081 
2” Wood, composition roofing 0.345 0.100 0.213 0.063 
3” Wood, composition roofing 0.256 0.075 0.175 0.051 
Pitched Roofs 
Over Heated Attics 
Wood shingles on wood strips 0.483 0.141 0.246 0.072 
Asphalt shingles on sheathing 0.518 0.152 0.259 0.076 
Composition roofing on sheathing 0.518 0.152 0.259 0.076 
Slate or tile on sheathing 0.549 0.160 0.262 0.077 
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TABLE 4 


Sq. Ft. oF DirEcT CAST IRON (STEAM) RADIATION, A, REQUIRED PER SQ. FT. OF FLOOR AREa, 
To OFFSET THE HEAT LOss IN A RooM DUE To AIR LEAKAGE, FOR A TEMPERATURE 
DIFFERENCE OF 70° 


Number of Air Changes Per Hr. 


in Feet 
“Sq. Ft. of Direct Cast Iron (Steam) Radiation Per Sq. Ft. of Floor Area 
Values of A 
8.0 0.0420 0.0630 0.0840 0.1050 0.1260 
8.5 0.0446 0.0670 0.0893 0.1116 0.1339 
9.0 0.0473 0.0709 0.0945 0.1182 0.1418 
9.5 0.0490 0.0735 0.0980 0.1225 0.1470 
10.0 0.0525 0.0788 0.1050 0.1313 0.1575 
10.5 0.0550 0.0825 0.1100 0.1375 0.1650 
11.0 0.0578 0.0866 0.1155 0.1443 0.1733 
11.5 0.0605 0.0908 0.1210 0.1513 0.1815 
12.0 0.0630 0.0945 0.1260 0.1575 0.1890 
The values of F are given in ‘Table 2 for a tempera- Rooms having 1 side exposed, 1 air change per hr. 


. - ; : s havi i ¥ air chan 
ture difference of 15°, and also for a temperature dif- ee See wr 
Rooms having 3 sides exposed, air changes per hr. 


1 

2 
ference of 35°. Sleeping rooms on the second floor or Rooms having 4 sides exposed, 2 air changes per hr. 
third floor of a dwelling are sometimes figured for a Entrance halls 2 to 3 air changes per hr. 
temperature of 60° instead of 70°. In such cases, the Reception halls 2 air changes per hr. 
ceiling temperature may be about 70° and the attic 
space 35°, a difference of 35°. For a temperature dif- 
ference of 45° the values of F for a 15° difference, may 
be multiplied by 3. 


The figures given above are exclusive of any addi- 
tional air required for ventilation. 

With a ceiling height of 9 ft., there will be 9 cu. fr. 
of air per sq. ft. of floor surface. ‘Taking the outside 
air at zero and the room temperature as 70°, the den- 
Roofs sity of air at 70° as 0.075 lb. per cu. ft., and the specific 


Let C be the square feet of direct cast iron radiation heat of air as 0.24, we may write the following formula 


required to offset the heat lost in one hour through at tibedea er x 0.075 X 0.24 X 70 (6) 
each square foot of roof surface directly above a heated 240 
room. or A = 0.04725 sq. ft. of direct cast iron steam radiation 
For a temperature difference of 70° we have per square foot of floor area for one air change per 
a 70 iy inl ecb (5) hour for a temperature difference of 70° and a ceiling 
240 height 9 ft. 
where U is the coefficient of transmission for the roof The values of A, for different ceiling heights and sev- 
construction. eral air changes per hour, are given in Table 4, for a 
Values of C, as computed by the above formula, are temperature difference of 70°. 
given in Table 3 for various types of roof construction. Tables 1 to 4, inclusive, may be used to estimate the 
For a ceiling temperatue of 80° and outside air at amount of direct radiation required in all cases where 
zero, the values of C, as given in the table, should be the temperature difference is 70°. As an example show- 


ine their use, let us assume a room to have: 


beat ¢ - : 
multiplied by the factor — (== 1.143); or increased by, 
1507 ; (a) Walls of wood-frame construction, wood 
a clita shingles on sheathing boards on 4 in. studs. 
plastered inside on wood lath; 
Air Change (b) 16 /16-in. heed Coen eld en al 


7% in. boards on wood joists, no ceiling below. 


Although the most accurate method of estimating the ; 
. and space below floor unheated; 


heat loss from a given room due to air leakage is that 
based on the infiltration of air per lineal foot of window 
crack, it is accurate enough to assume a certain number 


of air changes per hour, depending on the exposure of 


( re a Se ee 
the room and the tightness of the windows or doors (d) 1% air changes per hr., difference in tem 
opening to the outside air perature 70°, ceiling height 9 ft. 


(c) Ordinary lath and plaster ceiling on joists, 
with 7% in. flooring boards above, attic space 
unheated; 


For windows and doors of good construction and rea- (a) From the figure we have 26 lin. ft. of exposed 
sonably tight, not necessarily weatherstripped, the fol- wall and 40 sq. ft. of glass. From Table 1, fourth and 
lowing air changes are recommended as a basis of com- fifth columns, second row from bottom, we find for this 
puting the heat loss due to air leakage into the room wall the values R = 0.597, G = 0.264. Hence, there 
from the outside: will be required for the combined wall and glass surface, 


——_———> 
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(0.597 X 26) + (0.264 X 40) = 26.0 sq. ft. of steam 
radiation, approx. 

(b) Taking the temperature of the unheated space 
beneath the floor as 35° and the temperature above the 
floor as 65°, we have a difference of 30°. For this floor 
(no ceiling below) we find from ‘Table 2, third column, 
second row from the top, a value of F for a 15° dif- 
ference, equal to 0.0213; for a 30° difference this value 
‘ncreases to (0.0213 2 =) 0.0426. Hence, since the 
floor area is 168 sq. ft., there will be required 0.0426 
x 168 = 7.2 sq. ft. (approx.) of radiation to offset the 
heat loss through the floor to the cold room below. 

(c) Taking the temperature close to the ceiling as 
80° and the unheated attic space as 35°, we have a 
temperature difference of 45°. For this ceiling, with 
7% in. attic floor above, we find from Table 2, sixth 
column, first line, the value F == 0.0147 for a tempera- 
ture difference of 15°; for a 45° difference, then, we 
have F = 3 & 0.0147 = 0.0441. Thus, there will be 
required 0.0441 168 — 7.4 sq. ft. of radiation to 
provide for ceiling heat loss. 

(d) The radiation required to offset the heat loss 
due to 1% air changes per hr., is found by multiplying 
the value of A, Table 4, column 3, third line: that is, 
A = 0.0709, by the floor area, 168 sq. ft., which gives 
us 0.0709 & 168 = 11.9 sq. ft. 


Summing up, we have 


Wall and glass combined 26.0 sq. ft. 
Floor 7.2 sq. ft. 
Ceiling 7.4 sq. ft. 
Air changes 11.9 sq. ft. 


Total 52.5, say, 53 sq. ft. 


of direct steam radiation, at 240 B.t.u. per sq. ft. per hr. 
Checking this by the conventional method, we have 


Glass, 40 X 1.13 X 70 


= 3 
Wall (234 — 40) X 0.227 X 70 == 3 
Floor, 168 X 0.34 X 30 = 1,714 B.t.u. 
Ceiling, 168 X 0.234 X 45 = 5 
Air changes (1512 X 1%) X 0.075 X 0.24 X 70 = 2 





Total hourly heat loss = 12,588 B.t.u. 
12,588 — 240 = 52.5 approx., or 53 sq. ft. of steam 
radiation. 

No account has been taken of the direction in which 
the walls are exposed and the radiation should be in- 
creased accordingly (if the exposure is in a northerly 
direction) by the usual percentage. 

By the use of carefully prepared tables, similar to 
those illustrated above, much labor can be saved in esti- 
mating radiation, and the results are just as accurate 
as those obtained in the regular way, by the B.t.u. 
method. 

The square feet of steam radiation, as obtained in 
the above manner, should be increased by at least 10% 
or 15% for vapor heating, due to the lower pressure 
and temperature of the steam circulated to the radiators 
in such systems. 

If hot water, instead of steam, is used as the heating 
medium, the radiation should be increased about 60% 
to allow for the lower temperature of the water. This 
is based on a heat emission of 150 B.t.u. per hr. per sq. 
ft. for hot water, as compared with 240 B.t.u. for steam. 

From the information given above, it should be a 
simple enough matter for anyone to make up a set of 
tables to suit his own requirements as to outdoor and 
indoor temperatures, different types of building con- 
struction, different ceiling heights, etc., and once thor- 
oughly familiar with their use, much time can be saved, 
which will more than pay for the trouble of making the 
tab'es. 





Recent Developments in Heat Transmission 


The mechanism of heat flow in porous or fibrous 
insulating materials has been discussed in papers by 
Heilman, Finck, and the writer. Finck shows that a 
number of dry, fibrous materials, such as jute, bagasse 
and wood pulp, reach a minimum conductivity (at 90°) 
of about 0.28 at a density of 5 Ib. per cu. ft. 
Considerable interest has been manifested lately in 
the use of multiple air spaces, separated by sheets of 
aluminum foil or paper, for thermal insulation. Con- 
ductivities as low as 0.208 have been reported for alu- 
minum foil with 3 spaces per inch, and 0.27 for paper 
with 10 spaces per inch. 
The conductivities of a number of other materials of 
importance to the refrigeration industry have been de- 
termined more accurately in recent years. Valuable 
information and data on heat insulators are con- 
tained in the papers by Griffiths and by Townshend and 
Williams. Some new data on water, toluol, SO., CO, 
and NH,, (liquids) are reported by Jakob. Trautz and 
Zundel have presented a survey of the methods and 
data for air, hydrogen and CO, gas, and Jakob and Erk 
have carried the measurement of k for ice down to a 
temperature of — 200°. These results are included in 
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Table 1, together with values of % for a few other ma- 
terials of interest—W. ]. King, in a paper presented 
before the spring meeting, American Society of Refrig- 
erating Engineers, June 9-11, 1932. 


TABLE 1. 
THERMAL CONDUCTIVITIES OF VARIOUS MATERIALS 


k 
B.t.u. per hr. per ft.? 


Temp. F.° per® F. per in, 

Air 32 0.163 
Aluminum 68 1460.0 
Aluminum foil, 3 air spaces per in. 68 0.208 
Ammonia (liquid) 68 4.03 
Ammonia (gas) 32 0.149 
CO, (liquid) 68 1.45 
CO, (gas) 32 0.097 
Copper 68 2665.0 
Cornstalk pulp 90 0.289 
Ebonite, cellular expanded 76 0.235 
Glass wool 44 0.276 
Hydrogen (gas) 32 1.13 
Ice 32 15.0 
Ice —200 28.0 
Paper, 10 air spaces per in. 50 0.27 
Steel 68 300.0 
SO, (liquid) 68 2.34 
SO, (gas) 32 0.056 
To uol 68 1.05 
Water 68 4.10 
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Rockefel 


Construction is progres 

New York's $250,009, 
pleted Rockefeller Cente 
building in point of floo, 
over a mile of shop fr 
are an important part ¢ 
world’s largest broadey 


Air will be exhausted from the International Music Hall in Radio City through these cast iron sleeves 

which are a part of the seating equipment. A small grille fitted into the upright of each seat is placed 

over the sleeve, and air is drawn through them into the plenum chamber beneath the floor. Sleeves 

are cast in two sections. In the illustration the lower sections have been set in the forms for the 

concrete sub-floor preparatory to pouring the masonry. The upper sections will be placed over these 

and levelled up before the finishing floor surface is laid. A small damper in the individual sleeves 
regulates the rate of exhaust. 














air passes directly to out of doors from te 
main orchestra by virtue of the pressure maift 
tained in the theater above outdoor barome 

This relief is soundproofed from exterior 
noise disturbances. 





Installing the spray heads in one of the de- 
humidifiers in the sound picture theater, which 
will seat 3500 persons. The refrigerating equip- 
ment in the theater will have a capacity 
we 8 of 225 tons. 
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spid rate in Rockefeller Center, 
ilding project. When com- 
sntain the world’s largest office 
e world's largest theater, and 
eheating and air conditioning 
bund Picture Theater and the 
udios, part of this project. 


























Sound absorber in duct connection to orchestra plenum in 

the sound picture theater showing paper covered insulated 

tubular cells for sound absorption. The insulation is made 
of dried sea weed. 


Frame work which will support the world’s largest chan- 
delier, 25 ft. in diameter, in the R.K.O. Sound Picture 
Theater. The 400 flood lights and their great lenses emit 
an amount of heat equivalent to 1470 sq. ft. of radiation. 
For that reason a special ventilating system, a part of 
which can be seen in the illustration, will carry off the 
heat. Supplementing the indirect light that is to come 
from the large central fixture, there will be a unique sys- 
tem of direct lighting which is accomplished by powerful 
beams of light that are shot down through 200 minute holes 
in the ceiling. It will thus be possible, by crossing the up- 
ward beams of light from the central fixture with the down- 
ward beams of light from the small ceiling holes, to produce 
an unlimited number of color blending effects. 

















Details at dehumidifier showing filter prior to 
completion of sheet metal casing connections 
in the Sound Picture Theater. 
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One of the giant fans 
which will supply five 
tons of conditioned air 

sy “¢ ees per minute to the sound 
i Bs , a theater. In the back- 
&= : ‘ Pot ee ground steamfitters are 








shown welding pipe 
which will carry water 
to the dehumidifiers. 
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Tae first consideration in planning for a supply of 
cool drinking water is an adequate and suitable source 
which must not be contaminated after entering the 


































































Piping and Refrigeration f, 


system. ‘This is no different from the requirements {or 
ordinary drinking water supply, except that where the 
added refinement of cooling is used it involves enough 
additional cost so that pipe sediment or other und 
sirable characteristics in the water should be even more 
carefully guarded against. It is also very desirable 
that the cooled water supply shall be really cool, and 
that it shall be available without running large quan- 
tities of water to waste. Moreover, enough care should 
be given to the design so that neither a veritable shower 
of water nor a mere trickle will discharge from fixtures 
when they are opened to draw water. 

Cooling of the water is commonly accomplished by 
the use of mechanical refrigeration, and the compres- 
sion cycle is the one commonly used. 

As in so many cases in the use of refrigeration, the 
cooling of water may be accomplished either through 
the use of individually-operated units or through cen- 
tral systems. The unit plan is comparatively recent, 
but is becoming increasingly popular. The central sys- 
tem, while older, is considered especially suitable in 
the case of large structures or groups of buildings. The 
individual unit installation with a small refrigerating 
plant built into it is popular for cooling water for in- 
dividual offices, and where the number of people being 
served is small. 

The unit systems are commonly built into compact 
cabinets and are not further considered here. 

Central systems, such as are so often used in large 
buildings, can be piped in a number of interesting ways. 


Piping Systems 


Fig. 1 shows diagrammatically a simple arrangement 
for a small system. This consists of an open type cool- 
ing tank or interchanger located in an elevated position 
above the fountains, to which the water runs by grav- 
ity. This is known as an open system. 

Where the city water pressure is high enough to de- 
liver water to the fountains, the arrangement shown in 
Fig. 2 may prove feasible, but a closed water cooler 
must be provided instead of the open one used in Fig. 1. 
Neither of these methods would be expected to prove 
very satisfactory in operation. Their chief asset is a 
cheap installation cost. Use of these methods usually 
involves a noticeable waste of water, as it is often neces- 
sary to draw several quarts of water before it becomes 
cold at the fountain. The cold water standing in the 
lines after leaving the cooler tends to warm up each 
time between uses. 

Fig. 3 shows a closed system using a circulating 
pump and a pressure type water cooler, to which city 
water is connected directly. During periods when the 
tap water is sufficiently cold, the refrigerated cooler and 
circulating pump may be by-passed and the fountains 
supplied direct with city water. 

Where the minimum city pressure is sufficient to 
supply the entire building, the pump merely has to 
overcome the velocity head, which is negligible. 
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W/ater-Cooling Systems 





For buildings of moderate height, “. —— 7 
sstem is expansive, the piping method shown in Fig. 
penetra i includes both a circulating pump and By R. B. REAGAN 

an open type water cooler. 

Fig. 5 shows a method used for higher buildings than 
indicated by Fig. 4. It is provided with a pressure type 
water cooler and circulating pump. 

In case there is an existing house tank at a higher 
level than the circulating system, then the closed purge 
tank can be replaced by a connection from that point 
to the house tank, which would provide both the make- 
up and the necessary air vent. 

For higher buildings, a double system with each part 
similar to that shown in Fig. 4 is often used. As may 
be noted from the sketch, Fig. 6, the water coolers and 
pumps for both of the systems are placed together in 
the basement. The requirements and design of each 
system are identical for systems in buildings of half the 
height, excepting for the increased pressure under which 
the cooler, pump and lower half of the vertical piping 
of the upper system will operate. 

As the lower part of the upper system has no service 
connections, the water in both supply and return risers 
balances. Therefore, the load on the pumps required 
for circulation of the water does not necessarily increase 
with the height of the building, but is determined rather 
by the amount of friction which must be overcome in 
circulating the water. 


The piping system should be so designed that every 
fountain when opened may deliver at once water at a 
uniform, specific temperature. Where conditions per- 
mit it is best to serve each group of fountains on sepa- 
rate circuits, each of which is connected to feed and 
return lines. 

The number of shut-off valves may be limited for 
the sake of economy of installation, as their insulation 
involves a considerable cost. The advantage in using 
plenty of such valves lies in the fact that they permit 
repairs to be made with a minimum of interference. 
In a well-constructed installation repairs should be 
necessary only at infrequent intervals. 

Also, in a multi-story building it is desirable that the 
drinking fountains on the various floors be located ver- 
tically one above the other. Long dead ends and con- 
nections so made that they will trap air should be 
avoided. 

The nuisance of having to run warm water from an 
uncirculated connection, or getting an air blast through 
the fountain preceding or during the taking of a drink, 
is an all too common annoyance. A little care and only 
slight additional expense will eliminate it. A few feet 
of return piping is usually all that is necessary, as this 
makes a completely closed system. 

Points of importance in selecting a desirable drinking 
fountain are: its fitness for the service required, wheth- 
er it is for pedestal or wall mounting, single or multiple 
outlet, and if the emission will be of liberal volume. 
Also, the nozzle should be so arranged that the lips of 
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Figs. 1, 2 and 3. A simple open system, a simple closed system, and a 
closed system with circulating pump 


the drinker cannot come in contact with it, and the 
faucet should be substantial and self-closing. 

The cooling apparatus and circulating piping should 
be properly covered with insulation. 

Where a coil-tank type water cooler is selected in 
place of a water interchanger, a means must be pro- 
vided to promote agitation of the water in the tank, 
otherwise the water is not evenly cooled, and failure of 
the automatic control devices would cause a freeze-up. 


Refrigeration Load Required 


As an example of a calculation, assume that we are 
to provide a drinking water system for a typical manu- 
facturing plant with the following characteristics: 


(1) 350 workers. exposed to heat incidental to 
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Fig. 4. System for building of 
moderate height 
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metal working and using a water consumption 
of 1 qt. per man-hour. 

(2) Total distribution system to the various drink- 
ing fountains will use 2500 ft. of pipe line. 

(3) Average shop temperature during the peak 
season is approximately 90°. 

(4) The available water supply from city mains 
averages 80° and at 50 !b. pressure. 

(5) It is desired to supply drinking water at any 
of the fountains at a temperature not exceed- 
ing 50°, and a temperature rise not to exceed 
5° throughout the circulating system, which is 
insulated. 


From the data we determine that the circulating 
water will have an average temperature of 47.5°; that 
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Fig. 5. System for building of greater height 
than that of Fig. 4 
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In the preceding calculation the quantities imposed 
< WATER SUPPLY P el " , 
f have the following values: 
‘ .-4----FLOAT VALVE 
oO .- 2500 — total length of pipe, feet 
‘-BALANCE TANK . 42.5°— temperature differential between air and water 
a 0.152°— heat loss through insulation, B.t.u. per lineal foot 
T J “ , a ee a «| per hour per degree : 
z 5°== possible water temperature rise 
CtIY << LIS YI Y¥ 62.5 — pounds of water in one cubic foot 
z 60 = minutes in 1 hr. 
LTIY 3 CJS TILY¥ 7.48 = gallons of water per cubic foot 
iw 
on | = | eS To maintain the predetermined temperature in the 
* circulating water line, calculate for the necessary re- 
WATER SUPPLY frigeration tonnage: 
Y “1 >. 2500 * 42.5° X 0.152 
& ww eo (a) = = 1.34 tons 
“-BALANCE TANK 12,000 
jt <4 
Y 4 7 a 3 To cool make-up water: 
in I y (b) 11.7 & 62.5 KX (80° — 45°) 2.14 tons 
Y y Y y 5 Y y 12,000 ~~ 3.48 tons 
S To offset mechanical heat of the pump: 
L y t y > x y (c) Add 6% to calculated tonnage = 0.20 tons 
we To care for loss through cooler: 
Cj 5 = = 1.34 x 45 X 4 
d a  _ = 0.08 tons 
7) 3 ze 4) " 288,000 
To care for contingencies: 
—— i (e) Add 8% to 10% = 0.34 tons 
|...” COOLER “a Total refrigeration required, 4.10 tons. 
PUMP" > The quantities above have the following values: 
12,000 — one ton refrigeration effect, per hour, in B.t.u. 
FIG-6 11.7 = cubic feet of water required. (b) 
80°—— 45°= difference between city and fountain water tem- 
Fig. 6. System for tall buildings perature 


1.34 = tons of refrigeration to care for pipe losses. (a) 
45°= circulating water temperature 


the difference between room and water temperature 4 — quarts per gallon 








will be 90° — 47.5°, or 42.5°; and that the heat loss 288,000 — one ton of refrigeration per 24 hr. in B.t.u. 
from the insulated piping will be 0.152 B.t.u. per lin. ft. age ; 
per hr. per degree difference of temperature. lhe size of the recirculating pump to be selected is 
With these factors available, solve for the quantity readily obtained when the quantity in gallons re 
of water circulating: ute has been determined, plus the total head in feet and 
ea di eatin the friction losses that the entire piping system offers. 
(a) = a — 51.68 cu. ft, per hr. There frequently arises a tendency to minimize sizing 
_ of the distribution piping, which results in higher veloc- 
en _ 350 — ee ity of flow and necessitates an increase in power output. 
* 4X 748 —______ On the other hand, the alternative of lowering the cir- 
ROGEIE 22S Sida si ncterta ce eave ete erase wae = 63.38 cu. ft. per hr. : . : : sos 
culating pressure by installing oversize piping has the 
The water estimated to be consumed at the foun- decided disadvantage of increasing the refrigeration de- 
tains, therefore, will equal: mand. This problem may be best answered by instal- 
Se ... iste ling recommended sized piping to care for the imposed 
60 oe Cee load requirements, even though its use results in a 
or 1.06 X 7.48 = 7.93 gal. per min. trifle higher initial cost. 
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Philadelphia Museum of Art. Conditioned air is supplied to those portions of the building where eee 


old paintings and fabrics require carefully controlled atmospheric surroundings 
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Ventilation of the 





East Boston Traffic Tunnel 


I NVESTIGATIONAL 
work done in connection 
with the design of the 
Holland Tunnel, the first 
vehicular tunnel, showed 
that an upfeed ventilating 
system gave better results 
than the downfeed ar- 
rangement. The reason 
was that, with the latter 


By A. A. BERESTNEFF 


The East Boston Vehicular Traffic Tunnel, now 
under construction, connects Boston, Mass., with 
East Boston, and passes beneath the main ship 
channel of Boston Harbor. It is the fourth vehicular 
tunnel to be built in this country. The total length 
of the tunnel is 6150 ft.; the distance between 
portals being 5650 ft.; the maximum depth of the 
roof below mean low water is 54 ft.; the outside 
diameter of the circular cross-section is 31 ft. 


into the tunnel through 
ports provided every 15 
ft. on both sides of the 
duct. As shown in the de- 
tail, the air from the flue 
enters a so-called air ex- 
pansion chamber. The air 
from the flues expands in 
the chamber and escapes 
into the tunnel through a 















































scheme, the heated air 
from the exhausts of the motor cars tended to rise, op- 
posing the air stream from the ventilating system. The 
noxious gases would rise above the breathing level and 
then be forced down by the air stream, with the result 
that the poisonous gases passed the breathing zone 
twice, while the upfeed system allowed such gases to 
pass the breathing line only once. The same investiga- 
tions showed that the maximum allowable amount of 
CO is four parts per 10,000 parts of air, by volume. 

These principles and others set up from the studies 
made in connection with the Holland Tunnel studies 
were the basis for the design of the ventilating system 
for the East Boston Tunnel. 

The length of the Boston tunnel is 5,400 ft. between 
the portals. Between the ends there are two ventilation 
buildings in which the blowing and exhaust fans are 
located. The fresh air is forced into the tunnel in a 
longitudinal direction through a “fresh air” or “blow- 
ing” duct located at the bottom of the tunnel section 
underneath the roadway. 

Vitiated air is removed through the exhaust duct 
located at the top of the tunnel section above the ceil- 
ing. Along their whole lengths both ducts are divided 
into four independent parts—one from the entrance to 
a point under the ven- 
tilation building, another 
from under the building to 


slot, the width of which 
can be regulated by a special face plate. This controls 
the amount of fresh air supplied into the tunnel. An- 
other regulating damper is located at the entrance to the 
flue. The purpose of this damper is to allow the air to 
be discharged in equal quantities through all flues. 
Once adjusted the position of slide bumpers will be kept 
constant for any amount of air supplied to the tunnel. 

Exhaust ports are located in the ceiling. The reason 
for the 45° angle, shown in the section of these ports, 
is that at this angle the losses in the exhaust ducts were 
found to be at a minimum. The exhaust ports are also 
provided with adjustable slides for regulating the 
amount of air exhausted through each port. 

This arrangement of ports and expansion chamber 
results in a relatively small outlet velocity through the 
continuous slot. The air motion is gentle, and even 
when the air quantity is such as to change the air in the 
tunnel 40 times per hour, the draft is hardly realized 
by a person standing on the sidewalk just above the 
discharge opening 


Ventilation Buildings and Fans 


There are two ventilation buildings provided for 
housing the fans for each part of the tunnel. The loca- 
tion of the blowing fans 
in the East Boston Ven- 
tilation Building is shown 
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on Fig. 2. There are seven 
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and the other two similar- 
ly on the other end of the 
tunnel. The areas of the 
blowing and exhaust ducts 
are 91 and 100 sq. ft. re- 
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spectively. The air veloc- 
ity at the beginning of the 
blowing duct and at the 
end of the exhaust ducts 
is about 11,500 f.p.m. at 
the time of maximum air 
supply. ee 

Fresh air is forced by oo 
blowers into the blowing 
duct. The air is discharged 


ANG 
arf 


wae AIR 





Fig. 1. 


i} 





ate 
% Ls j 
. 


a 


Section through tunnel showing arrangement 
of air supply 
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tilation building. As seen 
in the drawing, the fans 
are located on the first 
three floors of the ven- 
CY) 7 tilation building, which 
aes consists of four stories 
each about 18 ft. high. 

A special partition di- 
vides the lower part of the 
chamber into two parts, 
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each leading to the corresponding blowing duct for dis- 
tribution of fresh air along the tunnel through the out- 
let ports as described above. At the top of the partition 
there is a special damper provided for regulating the 
amount of the fresh air forced into the blowing ducts 
on each side of the building. 

The outlets of all blowers are connected to the 
plenum chamber through the short ducts ending by the 
openings, the area of which can be regulated by special 
rotating dampers. If necessary the area of the open- 
ings can be made larger or smaller. The openings can 
be also shut off entirely. These two adjustments regu- 
late the amount of air supplied by the fans. 

Fig. 3 shows the exhaust fans for the same ventila- 
tion building. These fans are located on all four floors 
of the building. The two exhaust ducts entering into 
the common chamber are separated by a partition at 
the top of which there is a rotating damper, by means 
of which the exhaust air flows are regulated. Each of 
the exhaust fans is located in a small chamber separate 
from all other fans. This chamber is connected with the 
common plenum chamber by an opening which can be 
varied or shut off entirely by means of a special rotating 
damper for controlling the amount of air exhausted. 
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Fig. 2. Supply fans in the East Boston 
ventilating building 








Table 1 gives some data concerning the supply and 
exhaust fans as listed in the specifications. As shown in 
the table, the total amount of air supplied by all supply 
fans is 1,095,000 c.f.m. The total amount of air handled 
by exhaust fans is slightly larger, being 1,119,000 c.f.m. 
The reason for the difference is due to the difference 
in densities and amount of the air handled by the blow- 
er and exhaust fans. 


TABLE 1 


Quantity Total 
Total Number of Total Pressure 
Number of Fans Each Fan, Quantity, at fan 

of Fans Full Load C.F.M. C.F.M. In. of Water 


Boston Shaft 
Blowers ..... 7 6 93,000 558,000 2.20 


Exhausters .. 7 6 95,000 570,000 2.50 
East Boston Shaft 

Blowers ..... 7 6 89,000 537,000 2.25 

Exhausters .. 7 6 91,000 549,000 2.70 





Note: The pressures have been figured on a basis of air densities 
of 0.08 Ib. per cu. ft. for blower fans and 0.0784 Ib. per cu. ft. for 
exhaust fans. 


The air quantities, however, as well as total pressures 
given in the tabulation have been based upon the oper- 
ation of six fans on each duct, the seventh fan being 
reserved as a spare. 

Since seven fans will be connected to one duct in 
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Fig. 3. Exhaust fans in the East Boston 
ventilating building 
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each of the ventilation buildings, it is necessary that 
these fans should have characteristics which will permit 
them to operate successfully in parallel. The horse- 
power characteristics must be such as to prevent over- 
loading of the motors under operating conditions. It 
is also essential that the fans maintain a satisfactory 
efficiency over a wide range of volume. The specifica- 


tions call for a fan whose static and total Pressure 
curves shall descend gradually from approximately one 
third wide open volume to full wide open volume. 
The writer wishes to express his indebtedness to Co] 
Thomas F. Sullivan, chairman, and E. R. Springer, chief 
engineer, Boston Transit Department, for very valu- 
able cooperation in the preparation of this article. 





Unit Gas Consumption Data 


en actual results obtained from the present survey 
of 700 private residences averaged as follows: 


B.t.u. per degree day per 1000 B.t.u. 


Type of Installation hourly heat loss from the house 


Gas-designed hot water boilers 404 
Gas-designed steam boilers 445 
Converted hot water boilers 452 
Converted steam boilers 503 


These figures show overall seasonal heating efficiencies 
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Square Feet of Hot Water Radiation 
SIZE OF INSTALLATION 





Square Steam 
SIZE OF INSTALLATION 
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Fig. 1 (top). Unit gas requirements for heating residences 
with gas-designed hot water boilers. Fig. 2 (center). Unit 
gas requirements for heating residences with gas-designed 
steam boilers. Fig. 3 (below). Unit gas requirements for 
heating residences with automatic gas burners in 
water boilers. 








from a maximum of 91.6% to a minimum of 73.5%, 
They also show that the overall results of hot water 
equipment are 10% better than steam equipment and 
that the difference between the average etticiency of all 
gas-designed versus converted equipment was about 
12% in favor of the gas-designed equipment. 

Fig. 1 shows the relationship between the size of the 
installation and the average gas consumption, expressed 
in B.t.u. of gas required for each 1,000 B.t.u. hourly 
heat loss from the building, figured in accordance with 
the methods given in the Guide, per degree day. This 
figure refers to the results obtained for gas-designed 
hot water boilers. These data are all for private resi- 
dences. As the size of the job increases the unit gas re- 
quirement seems to decrease. 

Fig. 2 is a similar plot based on gas-designed steam 
boilers. Fig. 3 is another similar plot based on con- 
verted hot water boilers. 

When the lists of jobs were studied in detail in any 
one size class, it was found that individual installations 
showed extremely wide differences in efficiency. It 
showed that there was a small group of gas-designed 
jobs that was better than the best of the conversions 
and it also showed that a small group of converted in- 
stallations was less efficient than the least efficient of 
the gas-designed equipment. The majority of the jobs 
was on a par as far as efficiency is concerned; the 12% 
difference in average efficiency was largely caused by 
the installations which fell into the highest and lowest 
groups. 

Eliminating freaks, the worst of the converted in- 
stallations averaged about 558 B.t.u. per degree day 
per 1000 B.t.u. hourly loss from the building, as con- 
trasted with 525 for the worst of the gas-designed. 

The extraordinary part of these data was the unit 
figures obtained from the best of the installations. The 
best of the gas-designed jobs show about 250 B.t.u. per 
degree day per 1000 B.t.u. hourly heat loss from the 
building, and the best of the converted installations 
about 274 B.t.u. Taking the two unit figures just men- 
tioned as an example, they indicate that the overall 
seasonal thermal efficiencies were 140% and 150% re- 
spectively. In other words, the theoretical heat losses, 
calculated according to recognized principles, and mak- 
ing due allowance for every factor which was known 
to be involved, were found to be one and one-half times 
as great as the heat input furnished by the gas— 
C. George Segeler in “Automatic Gas Burners,” a paper 
presented before the AS.HV.E. summer meeting, June, 
1932. 
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Modern Ventilation for Stowage Space in Freighters 


Ox the six fast vessels recently introduced in the 
Antwerp-Rotterdam trades by the American Diamond 
Lines, there has been installed a system of mechanical 
ventilation which provides probably the most efficient 
method yet devised for the positive and thorough venti- 
lation of cargo compartments on freight ships. 

This advanced type of cargo ventilation has been 
designed and adopted after a thorough study of all the 
factors entering into ventilation, embracing cargo com- 
partment temperatures under operating conditions at 
sea with reference to atmospheric temperatures, humid- 
ity, sea temperature, etc., and is in recognition of the 
inherent deficiencies found in the usual method of 
ventilating ships’ holds. 

Given proper stowage, fresh fruits, flower bulbs, pro- 
visions, etc., may safely move in ordinary stowage. If 
and when damage occurs, faulty ventilation is usually 
found responsible. One form of damage is that of 
sweating, the accumulation of moisture and its sub- 
sequent condensation on the sides and deckhead of the 
cargo compartment. Another form, and perhaps the 
more serious, is that produced by cargo gases and 
fumes which, if allowed to accumulate in the compart- 
ment due to imperfect circulation of fresh air, affect the 
cargo itself. In the case of apples, by way of illus- 
tration, the fruit is subject to damage by scald—a dis- 
coloration produced by gases generated by the fruit 
itself. 

The ordinary method of ventilating ship’s cargo 
spaces is by cowl ventilators, serving all the holds and 
*tweendeck spaces. The principal defect of such a sys- 
tem is that it may be uncertain in its operation. It is 
the simplest form of ventilation and does not provide 





for positive, complete and constant ventilation. ‘The 
penetration of the cargo compartment with air is de- 
pendent altogether on natural air forces which are vari- 
able in their intensity. Thorough ventilation is only 
possible when the air is forced into the compartment 
under positive pressure. Satisfactory ventilation is 
ventilation which produces a rapid and vigorous and 
well distributed circulation of the air in the compart- 
ment so that the flow of the fresh air causes complete 
air change to take place rapidly and continuously. 

The American Diamond Line’s system gives this 
thorough ventilation. Each cargo compartment is 
equipped with two motor-driven ventilating units, lo- 
cated on the ventilating trunks. A single unit has 
capacity to change the air in a cargo compartment 
every 15 min. 

Outlet ventilating trunks located on the bulkheads 
at a considerable distance from the mechanical inlet 
ventilators, insure the subjection of the entire compart- 
ment and its cargo to the action of the incoming air 
streams. 

Positive distribution of the air across the air inlet 
end of the compartment is effected by use of large 
canvas distribution pipes having numerous outlet noz- 
zles. Location of these pipes and hence the direction 
of ventilation can be arranged to suit cargo conditions 
and stowage. 7 

Sweating is eliminated by this mechanical ventilating 
system, since the rapid, positive circulation of. air 
throughout the cargo and cargo spaces maintains a 
much more equable temperature balance between the 
outside atmosphere and that of the cargo compart- 
ment. Sea spray cannot enter the cargo compartment, 
as so frequently happens in the use of ordinary cowl 
ventilators. The design and construction of the motor- 
driven ventilator units is such that they can be trim- 
med or rotated to any position to suit wind and weather 
conditions encountered at sea. Their continued oper- 
ation is thus assured.—M. |. Hanlon, Operating Man- 
ager, American Diamond Line, in “Shipping Digest.” 


(Below) The S. S. Black Hawk, of the American Diamond 
Lines, one of the six vessels recently reconstructed for 
these lines and which will deliver cargo from New York to 
Antwerp and Rotterdam in 10 days. All the six vessels 
have mechanically ventilated cargo compartments. (Left) 
Mechanical ventilating unit on deck of S. S. Black Hawk. 
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Construction of a Simple 
Psychrometric Chart 


Il—Conclusion 


By A. E. BEALS 


i completed chart, with effective temperatures 
as dotted lines, is shown by Fig. 2, reproduced on the 
accompanying folded insert. Included also with Fig. 2 
are two supplementary curves. These curves show the 
volume occupied by 1 |b. of pure air without moisture 
and the volume occupied by | lb. of pure air when the 
space so occupied is also filled with vapor at the satura- 
tion point, each curve being plotted for various tem- 
peratures. 

It will be noted that the curve for dry air is a straight 


line, the volume varying directly as the absolute tem-- 


peratures. Likewise the volume of 1 lb. of saturated air 
will increase directly as the absolute temperature due 
to accession of heat, provided there is no addition made 
to the moisture content. 

Therefore, a straight line, drawn parallel to the dry 
volume line from any point on the saturated volume 
line, will represent the change in volume from the 
saturated condition when warmed up to any higher 
temperature. 

These supplemental volume curves are illustrated in 
Fig. 1. Let it be assumed that it is required to deter- 
mine the volume per pound of dry air for a mixture of 
air and vapor at 80° dry bulb and 60° wet bulb tem- 
peratures. 


1S. 


B 


& 


CuBIC FEET PER POUND 
o o 9 & FP 


N 


30° so° 60° 70° go° g0° 100° 
TEMPERATURES 


Fig. 1. Supplemental curves showing variation in 
air volume with change in temperature 


Referring to the heat-moisture chart, Fig. 2, and- 
projecting horizontally to the saturation curve the in-_ 
tersection of the 80° dry bulb and the 60° wet bulb 
temperature lines, it will be found that the dew point | 
for this condition is 46°. ’ 

If a line, starting from the 46° point on the saturated _ 
volume curve, is drawn parallel to the dry volume line, j 
its intersection with the line of 80° temperature will 
indicate the required volume for the observed temper- 
atures. In the assumed case this volume is 13.73 cu, ft. 7 
per lb. of dry air mixed with 45.92 grains of water vapor, | 

All problems relating to air conditioning are con-— 
cerned primarily with changing either the heat or the — 
moisture content.and usually both. An important fea- | 
ture of the chart is that the extent of these changes, | 
proportioned to 1 lb. of dry air under given conditions © 
as to temperature and moisture content, can be indi- | 
cated upon this chart by means of straight lines drawn — 
between any two points. 

In order to plan and design an air conditioning unit ~ 
which shall successfully maintain a desired condition 
as to temperature and moisture content two essential 
data facts must be determined. These are the total | 
amount of heat from all sources which flows into the — 
space in question and the amount of water vapor in- 
jected therein. It is important that in the total amount | 
of heat to be reckoned with the latent heat of evapora- ~ 
tion of the moisture at the desired temperature of the © 
space must be included. 


Example 1 


Let it be assumed that it is desired to maintain with- 
in a certain space a dry bulb temperature of 70° anda © 
relative humidity of 50%. The amount of heat to be ~ 
removed amounts to 1,440,000 B.t.u. per hr., while 
2,250,000 grains of moisture must be removed per hour. 


* %*« * 


From the steam tables it is found that the vapor ten- 
sion at 70° temperature is 0.3626 lb. per sq. in. There- 
fore, the vapor tension at 50% relative humidity will 
be 0.1813 Ib. per sq. in. This is found, also from the 
steam tables, to be the pressure of saturation at 50.48° 
temperature. The heat-moisture chart shows that 50.48° 
is the saturation temperature, or dew point, for all tem- 
peratures of a mixture of 1 lb. of dry air and 544 
grains of water vapor (see Fig. 3). 

Projecting the point of 50.48° temperature, lying on 
the saturation curve, horizontally to the point A on 
the 70° dry bulb temperature line, it will indicate that 
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CURVES 
SHOWING THE VOLUME PER 
POUND OF DRY AIR AND PER 
DRY AIR SATURATED 


The barometric pressure for the saturation curve is taken at 
29.92 in. of mercury or 14.7 lb. per sq. in. of absolute pressure. 

The moisture content and the heat content scales are each 
in terms of 1 lb. of pure air contained in the mixture. 

To find the dew point of any condition: Project the point 
of the given condition horizontally to the saturation curve 
and note the temperature thus indicated. For example, assume 
80° dry bulb and 60° wet bulb temperatures. Locate the inter. 
section of the oblique line representing 80° dry bulb temperature 
with the vertical line representing 60° wet bulb temperature 
and follow horizontally from this intersection to the satura- 
tion curve and find 46° as the required dew point. 

To find the maximum amount of moisture possible for a given 
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FIG. 2. THE BEALS 


temperature: Follow the obli 
perature to the saturation cw 
per pound of air on the vertic: 
air for this condition is read 

To find the amount of m 
1 Ib. of air at any condition 
from an outside source: F: 
given condition to the satu: 
absorption of moisture. 

To determine the volume 
Determine the dew point o! 
dew point temperature co 
volume” curve, draw a line 
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VORTICAL LINES ~~ WET BULB TEMPERATURES 
COUqUE LiINSS — ORY BULB TRMPERATURAS 
CCTTED UNES BPP ECTIVE TEMPERATURES 


) PSYCHROMETRIC CHART 


ique line representing the given tem- 
urve and read the grains of moisture 
cal scale. The total heat per pound of 
| upon the horizontal scale. 

noisture possible to be absorbed by 
1 without requiring additional heat 
Follow the vertical line from the 
ration curve. This is the adiabatic 


e of 1 Ib. of air for any condition: | 


f that condition. Starting from the 
on the supplementary “saturated 
€ parallel to the “dry air” volume 


line until it intersects the temperature line corresponding to 
the dry bulb temperature of the given condition. 

To determine approximately the per cent of relative humid- 
ity for any given condition: Divide the grains of moisture per 
pound of air for the given condition by the maximum grains 
possible for the dry bulb temperature of the given condition. 
The value thus found will be from 97% to 99% of the true 
relative humidity for temperatures between 60° and 90°. 

The resultant of the mixture of two bodies of air will lie upon 
a straight line joining the coordinate points representing the 
conditions of the bodies. The coordinate point of the mixture 
will divide this line into parts, the lengths of which will be 
inversely proportional to the weights of the two bodies of air. 
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58.3° is the wet bulb temperature required to be main- 
tained, and that the heat content will be 25.06 B.t.u. 
per Ib. of dry air. 

The ratio of the 2,250,000 grains divided by 1,440,- 
000 B.t.u., or 1.56, will be the number of grains of 
moisture per 1 B.t.u. required to be removed. This 
ratio determines the angle with the horizontal axis 
which a line, drawn through the point of 70° dry bulb 
temperature and 58.3° wet bulb temperature (A), will 
assume to fulfil the above requirements. In other words, 
the action must move along a line fulfilling the condi- 
tion of a change of 1.56 grains of moisture for every 
1 B.t.u. change. 

In every case we can locate one point on the chart 
like A in the foregoing example. In order to draw the 
line showing the ratio of grains to B.t.u., it is necessary 
to know the location of a second point on this line. 
Knowing two points the line can be drawn. To find 
the second point the following method may be used: 





Grains 
Grains at known point — : ~ Ce — 
B.t.u. 
Grains at unknown point, (1) 
B.t.u. at known point — 1.0 X C = 
B.t.u. at unknown point, (2) 


C being any convenient multiplier. 

Applying this simple method to the above case we 
find. 

54.4 — 1.56 X 5 = 46.6 grains (1) 
25.06 — 1.0 X 5 = 20.06 B.t.u. (2) 

Plotting these values locates point D, Fig. 3. The 
line through A and D may now be drawn. This simple 
rule makes it possible to locate easily the two points 
necessary to determine the line. 

Extend this line until it intersects the saturation 
curve. The intersection will indicate the temperature 
at which the conditioning air must enter the atmosphere 
of the space. This point (B) shows that this temper- 
ature will be approximately 43.5°, and that it will con- 
tain 16.8 B.t.u. of heat and 41.5 grains of moisture per 
pound of air. 

Checking back, the total heat, amounting to 25.06 
B.t.u. per lb. of dry air, at 70° dry bulb and 58.3° wet 
bulb temperatures, less the total heat, amounting to 
16.8 B.t.u. per lb. of dry air, at 43.5° saturated temper- 
ature, is 8.26 B.t.u. The moisture content, amounting 


MOISTURE CONTENT GRS. PER LB. 


Fig. 3. Solution of Example 1 


to 54.4 grains per pound of dry air, at 70° dry bulb 
and 58.3° wet bulb temperatures, less 41.5 grains at 
43.5° saturated temperature, leaves 12.9 grains of mois- 
ture removed per pound of dry air. 

The ratio of 12.9 divided by 8.26 equals 1.56, which 
is the number of grains of moisture per B.t.u. of heat to 
be removed from each pound of air handled by the 
conditioning unit. This is the same ratio as that re- 
quired by the conditions applying to the space to be 
cooled. 

The total number of heat units to be removed per 
hour is 1,440,000 B.t.u. The number of total heat units 
removed per pound of dry air in the mixture is 8.26 
B.t.u. The quotient of 1,440,000 divided by 8.26 gives 
174,334 lb. of air to be passed through the conditioning 
apparatus each hour. Checking this weight of air for 
the removal of moisture, 174,334 times 12.9 grains re- 
moved per pound of air gives 2,249,000 total grains 
removed per hour. 

Since the air leaving the conditioning apparatus is 
in a saturated condition, refer to the saturated volume 
curve, Fig. 2, where it is found that 1 lb. of dry air, 
saturated at 43.5°, occupies 12.795 cu. ft. of space. 
Therefore, the apparatus will be required to handle 
2,230,600 cu. ft. of air per hour, or approximately 
37,200 cu. ft. per min. 

In problems involving the mixture of two bodies of 
air under different conditions of temperature and mots- 
ture content, the resultant condition of the mixture 
will lie upon a straight line joining the points repre- 
senting the conditions of the two bodies. Also, the point 
representing the condition of the final mixture will di- 
vide that line into parts, the lengths of which will be 
inversely proportional to the weights of dry air com- 
prising the two bodies. 

For instance, in the example just cited, assume that 
it is desired to introduce the conditioning air into the 
space to be cooled at 60° instead of at 43.5°. Also 
assume that the 60° temperature is to be attained by 
mixing the air coming from the conditioning apparatus 
with a body of air coming from the space to be cooled, 
but not passing through the conditioning unit. 

Referring to Fig. 3, the resultant condition of the 
final mixture will lie at the intersection C of the line 
AB and the 60° temperature line. The weight of air 
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coming from the conditioning apparatus will bear that 
relation to the weight of air coming from the cooled 
space which the length of the line AC bears to the 
length of BC. 

The lengths of these two lines are proportional to the 
differences between the respective total heat units of 
the points defining them. These total heat units are 
read directly upon the horizontal axis of the heat- 
moisture chart. 

The total heats at the points A and B have already 
been determined to be 25.06 B.t.u. and 16.8 B.t.u. re- 
spectively, and the heat corresponding to the point C 
is found to be 21.95 B.t.u. 

The fact that the air coming from the conditioning 
apparatus is mixed with a body of recirculated air, in- 
stead of going directly to the space to be cooled, has 
no bearing upon either the amount required or its tem- 
perature. Therefore, the same amount, 174,334 lb. per 
hr., will still be required to pass through the condition- 
ing apparatus. 

In order to warm this body of air, containing 41.5 
grains of moisture per pound, from 43.5° to 60°, with 
49.5 grains of moisture per pound, and to do this with 
recirculated air at 70°, containing 54.4 grains of mois- 
21.95 — 16.8 
25.06 — 21.95 
= 288,690 Ib. of recirculated air per hour. 

The total quantity of cooling medium then going to 
the space to be conditioned amounts to 463,000 Ib. per 
hr. At 60° dry bulb and 53° wet bulb temperatures, 
this is equivalent to 6,127,800 cu. ft. per hr., or ap- 
proximately 102,130 cu. ft. per min. 





ture per pound, will require 174,344 


Example 2 


Assume an outside condition of 98° dry bulb and 
79° wet bulb. For these temperatures the effective tem- 
perature will be about 86°. Let us assume an inside con- 
dition to be maintained so that the inside effective tem- 








perature will be midway between the outside effective 
temperature and 66°, the point of maximum comfort 
on the effective temperature scale.! 

The inside effective temperature would then be 76° 
with a dry bulb of 81%° and a wet bulb of 6934° 
Assume further that the theater has a seating capacity 
of 3000 and that the total heat input from all sources 
except ventilation is 1,730,000 B.t.u. per hr., and that 
the moisture to be removed per hour amounts to 2,700,- 
000 grains. 


*x* * * 


On the heat-moisture chart, locate the point of in- 
tersection of the 814° dry bulb temperature line with 
the 6934° wet bulb temperature line. From this point 
to the saturation curve draw a line representing a ratio 

2,700,000 
of 1 730,000 
intersection of this line with the saturation curve indi- 
cates the temperature at which the air must leave the 
conditioning apparatus. This is found to be approxi- 
mately 61°, with a heat content of 26.73 B.t.u. and a 
moisture content of 80.3 grains per pound of dry air 
each. 

Under the conditions maintained inside the theater, 
the heat content is 33.27 B.t.u. and the vapor content 
90.5 grains per pound of dry air. Therefore, the amount 
of heat absorbed by the air after leaving the condition- 
ing apparatus will be 33.27 — 26.73 = 6.54 B.t.u. per 
lb. of dry air, and the moisture picked up will be 90.5 
— 80.3 = 10.2 grains per pound of air. 

The total amount of air required to be passed through 
the conditioning apparatus is determined by dividing 


1 The writer suggests that this seems to be a practice which should 
be more generally followed in air conditioning design. The inside air 
condition should vary with the outside condition, but to maintain a 
constant temperature difference causes discomfort when the occupant 
leaves the conditioned space. By varying the inside condition through 
half the range, the writer feels that the condition would be more health- 
ful and furthermore reduce to a marked extent the power costs for the 
conditioning equipment. 


= 1.56 grains of moisture per B.t.u. The 
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the total heat, 1,730,000 B.t.u., by 6.54, which amounts 
to 264,526 Ib. per hr. or 4409 lb. per min. 

To check for the total amount of moisture removed, 
multiply 264,526 by 10.2 and the result is 2,698,165 
grains. 

For determining the total refrigerating capacity re- 
quired, the heat to be removed from the ventilating air, 
in cooling from the outside conditions down to the con- 
ditions inside the theater, must be added to that re- 
moved from the theater itself. 

If a line is drawn on the chart connecting the point 
representing the outside conditions to that point repre- 
senting the inside conditions, the resultant of the mix- 
ture will lie somewhere on that line. 

Assuming that 7.5 cu. ft. of outside air are required 
per minute for each person present, since the specific 
volume of the air at the assumed inside conditions is 
13.92 cu. ft. per lb., the total weight of outside air re- 


000 K 7.5 ; 
To 1617 |b. of air per 





quired amounts to 


minute. 

It has already been determined that the total weight 
passing through the conditioning apparatus is 4409 lb. 
per min. Since the ventilating air is mixed with the 
return air from the theater, this ventilating air forms 


1617 
4409 


paratus. 

The total heat content due to the outside atmospheric 
conditions amounts to 41.55 B.t.u. per lb. of air. The 
difference amounting to 8.28 B.t.u. per lb. of air be- 
tween this heat content and that within the theater is 
the heat abstracted per pound from the ventilating air. 
The total weight of ventilating air, 1617 lb. per min., 
multiplied by 8.28, is the total refrigeration required 
for ventilating, or 803,325 B.t.u. per hr. This is at the 
rate of 66.9 tons per 24 hr. 

Adding the ventilating requirements to the theater 
load, the total refrigeration required, under the above 
conditions, amounts to 2,533,325 B.t.u. per hr., which 
is at the rate of 211.1 tons per 24 hr. 


= 36.6% of the air going to the conditioning ap- 


The properties of the air going to the conditioning 
apparatus may be determined from the line which con- 
nects the points on the chart representing the outside 
(98° dry bulb, 79° wet bulb) and inside (81.5° dry 
bulb, 6934° wet bulb) conditions. The length of this 
line projected down to the horizontal axis is 8.28, 
measured in B.t.u. The lengths of the portions of this 
line, corresponding to the ventilating air and the re- 
turn air from the theater, will be inversely proportional 
to their respective weights. If 8.28 represents the total 


ene 1617 
ir going to the conditioning apparatus, ——— & 8.28 = 
air going to the g app 4409 


3.04, is the equivalent of the ventilating air. 

Since these values are inversely proportional, the 
length equivalent to 3.04 is adjacent to the point of 
inside temperature conditions. Therefore, the addition 
of 3.04 to 33.27, or 36.31, is the total heat content per 
pound of air going to the conditioning apparatus. Also 
its moisture content is 101 grains per pound, its dry 
bulb temperature is 88°, and its wet bulb temperature, 
73%°. 

As a check for the above figures, the heat content 
per pound of air going to the conditioning apparatus 
is 36.31 B.t.u. and upon leaving the heat content is 
26.73 B.t.u. per lb., a difference of 9.58 B.tu. The 
total weight of air handled is 4409 lb. per min. There- 
fore, the total heat abstracted in the conditioning ap- 
paratus amounts to 42,238 B.t.u. per min., or 2,534,293 
B.t.u. per hr., which is the sum of the heat from all 
sources, including ventilation entering the theater. 

From the saturated volume curve, the specific volume 
of the air leaving the washer is found to be 13.37 cu. ft. 
per lb. Hence, if there is no recirculated air mixed with 
the conditioned air, the capacity of the circulating fan 
must be 58,948 c.f.m. 

Fig. 4 shows the data for the foregoing problem in 
summarized form. It should be noted, however, that 
these calculations refer only to that portion of the air 
passing through the conditioning unit, no account being 
taken of air which may be recirculated without passing 
through the air conditioner. 





Ventilating Dead Space in a Basement 


Wars installing the ventilating system in a base- 
ment of a recently completed office building, an attempt 
was made to eliminate the usual dead space back of 
the supply ducts. The sketch shows the plan of a room 
with two supply ducts along the walls and a single ex- 
haust duct in the center. The space along the wall, 


shown in shaded lines, was more or less “dead.” 

Each of the supply outlets of this system was 
equipped with an ejector arrangement, a sketch of 
which is shown in the drawing, left. Air is drawn from 
the space B by the air forced from the duct through 
the area A. The ratio of the area A : a was 2: 1. 











Yjysijfih 


Yj Yin 





Mi this sy, 





7 VJIILIA 
CL AAAAAAA Ah its COOALA AAA CAA 





! | 





—>)< 
< 
< 
< 


4 om SLL ZL LLL LL, 


> 
——> 


ee ee ee eee ey 


Sl. 














Bs 4 


A B 





‘2 
UUp;fy In 
yyy, Misi: g 











Heating and Ventilating * September, 1932 


45 





Making the Rounds with a 
SERVICE Man 


Part V 


By 
V. D. Milliken 






































Doc and Mac ascended to the lobby directly above the pump location and 
listened. ‘‘ There it goes,’’ whispered Mac. ‘‘It seems more noisy up here 
than it does in the boiler room.” 


Doc White is the service engineer for a large heating Doc and Mac next visited a job where the complaint 
contractor. He recently engaged an assistant, McKay, was that the vacuum pump was noisy. 
who, having had no previous training in heating, is “Gosh, Doc,” said Mac, “that pump doesn’t seem to 
anxious to learn about the principles of vacuum heating be a bit more noisy than any of the other pumps we 
and the methods used in correcting trouble jobs. have heard running on the other jobs.” 


Each installment of this series is complete in itself. “Tt isn’t as noisy as some of them,” replied Doc, “but 
2 it is installed in a different place and in a different 
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manner than the other pumps. Here they have the 
pump installed in the corner on a concrete foundation 
which is built against the outer wall and the partition 
which separates the boiler room from the laundry room. 
The outside wall is concrete and the partition is of 
hollow tile.” ; 

Doc glanced around the room at the return and dis- 
charge piping to and from the vacuum pump. With 
hands on his hips and nodding his head, he sighed. “It’s 
a shame that such a nice piece of workmanship as this 
has to have something wrong with it. Just look at the 
way those pipes leading to and from the pump have 
been cemented into the hollow tile walls. It makes a 
nice looking job, but any vibration in the pipe line is 
transmitted to the wall which acts as a sounding board. 
Such noise is readily transmitted through the building 
construction which consists chiefly of hollow tile and 
concrete. Now take a look at that pump foundation. 
It is bad enough to have a piece of moving machinery 
installed near a wall, but you will note on this job that 
the concrete foundation has been poured so that the 
concrete wall and the hollow tile wall form two of its 
sides. It is, therefore, practically a part of the build- 
ing walls and of course will transmit any vibration im- 
parted to it.” 

“What can be done to eliminate the noise?” asked 
Mac. “I gather from what you say that the noise is 
transmitted through the walls of the building rather 
than through the air.” 

“That is correct. Practically all of the noise which 
is heard upstairs is, I believe, conducted through the 
building material.” 

“If that is the case, then we must separate the pump 
from the foundation so that the vibration will be elim- 
inated. Cork is good for that purpose isn’t it, Doc?” 

“Yes, cork is an excellent material for isolation. Un- 
fortunately, however, the application of cork as an 
isolator is not thoroughly understood. What would you 
do, Mac, if you were told to put a cork foundation un- 
der this pump?” 

“I would get a big mat of cork about the size of the 
concrete foundation and about two inches thick and put 
it under the pump to separate the pump from the con- 
crete,” replied Mac. 

“That is just the manner in which the majority of 
cork pads are installed, and that is why I said that the 
application of cork as an isolator was not generally 
understood. I'll give you an example which I believe 
will bring to light the point I wish to stress. You have 
noticed the large elliptical leaf springs used on locomo- 
tives, haven’t you?” 

Mac nodded in the affirmative. 

“Well,” continued Doc, “suppose you were to take 
four of those immense springs from the locomotive and 
install them on your automobile in place of the regular 
springs. What would happen?” 

Mac laughed as he said, “The old bus would ride 
more like a lumber wagon than it does now.” 

“Why?” was Doc’s question. 

“Because the springs are too stiff for such a relatively 
light load,” replied Mac. 


“Exactly. It is a question of load, and unless there 


is sufficient load to give the proper compression, the 
effect of the spring is nil. It is exactly the same with 
cork. Cork is composed of thousands of minute air 
cells confined within its structure. These air cells, when 
sufficiently compressed, act as the springs on your car. 
If you don’t have sufficient compression, however, you 
get the lumber wagon effect. Take this pump and put 
cork under the whole base and you would have approx- 
imately 20 inches X 40 inches, or 800 square inches of 
cork. The weight of this pump is approximately 1300 
pounds. Divide the 800 into 1300 and you get a load of 
approximately 1.6 pounds per square inch of cork. In or- 
der to be effective, the load should be about 35 pounds 
per square inch or more. Now, figuring the amount of 
cork which would give the proper load for this pump, 
we take the we ght of the pump, which is approximately 
1300 pounds, and divide it by 35 pounds, which repre- 
sents the minimum load per square inch. This gives 
us about 37 square inches of cork instead of 800 square 
inches. Do you see now why a cork pad under the 
whole pump would be useless?” 

“T sure do,” replied Mac, “but how are you going 
to get such a small quantity of cork under the pump?” 

“The best way to do it is to put a small pad of cork 
under each of the corners of the pump. We figured 
that approximately 37 square inches of cork would be 
sufficient to give the proper compression. If we put a 
pad under each corner, the pad will be one-fourth of 
37 or approximately nine square inches. A pad three 
inches square is rather small, but if it is natural cork, 
bound together with a band of iron, such as may be 
purchased on the market for the purpose, it will do 
very nicely. Four of these pads, each three inches 
square, will do the trick. Such pads must be used with 
care, however, because some makes of pumps are 
mounted on bases which, if sprung, might cause mis- 
alignment or rubbing of the rotating parts due to close 
clearances. In general, pumps which have cast iron box 
construction bases and casings cannot be distorted due 
to an uneven foundation; therefore, cork pads may be 
used without caution, other than to have the weight 
of the pump distributed equally on the pads.” 

Mac had been listening with interest and said, “It 
certainly is surprising to note the small amount of cork 
required.” 

“As Al Jolson might say, ‘you ain’t heard nothin’ 
yet, because I haven’t told you about rubber,” said 
Doc. “You see, when you use cork pads which are 
bound with strips of iron you must elevate the pump 
more than one inch because of the thickness of the 
pads. This is a simple matter when the pumps are 
first installed, but on an existing installation like this 
one it is rather difficult to elevate the pumps without 
disturbing the piping. However, you have compara- 
tively no difficulty in jacking up the pump to a height 
sufficient to slip four pads of one-half inch compression 
rubber underneath, and the nice part of it is that the 
same size pads will give excellent results. In other 
words, a load of approximately 35 pounds per square 
inch of area gives sufficient compression to give ex- 
cellent results. I have some rubber pads with me 
which are three inches square. Let’s go upstairs and 
listen to the noise complained of, then we will isolate 
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the pump and again return to the upper floor and 
listen.” 

Accordingly, Doc and Mac ascended to the lobby 
directly above the pump location and listened. Pres- 
ently the pump started on automatic control. 

“There it goes,” whispered Mac. 
“Now put your ear against that wall which is directly 





rubber hose. I believe that most of the vibration jg 
transmitted through the building construction rather 
than through the pipes. A common mistake made 
when installing rubber hose connections is to install 
the hose in the pipe at a point where it is likely to be 
filled with water. Water is an excellent conductor of 
vibration; therefore, if it bridges the section of hose 
























over the pump,” said Doc. 

“Holy smokes!” ex- 
claimed Mac. “It seems 
more noisy up here than 
it does in the boiler 
rooms.” 

At this moment, the 
manager of the building 
appeared and after a short 
conversation they learned 
that the noise was heard 
on the second and_ third 
floors immediately above 
the boiler room, ‘The man- 
ager consented to the 
changes which Doc sug- 
gested — to remedy the 
transmission of noise and 
Doc and Mac returned to 


NEXT MONTH! 


The October number of HEATING AND 
VENTILATING will be largely devoted to the Air 
Conditioning of Small Buildings, including resi- 
dences, small stores and similar establishments. 

The editorial staff has been working on this 
special reference issue for many months and 
has had the cooperation of manufacturers, engi- 
neers and contractors in preparing the material 
to be presented. It will be by far the most 
complete analysis of the subject and classifica- 
tion of the available apparatus so far published. 

Every engineer, contractor and architect 
concerned with the growing demand for air 
conditioning will want the October issue of 


in the pipe, it transmits 
vibration past the hose.” 

“When you find a pump 
which is actually noisy, 
what is generally the cause 
of the noise?” asked Mac. 

“There are several con- 
ditions which cause noise, 
and all of them = are 
brought about by either 
negligence or lack of 
knowledge regarding the 
proper operation of a 
vacuum pump. Some 
vacuum pumps are not in- 
tended for high vacuum 
service, and therefore if 
any adjustments is made 




















the boiler room. 

They elevated the pump 
with a crowbar and put 
one of the rubber pads under each corner of the base of 
the pump which was flat. ‘Then Doce instructed Mac 
to take a hammer and chisel and chip away all the 
cement which had been so carefully troweled around 
the pipes which passed through the hollow tile walls 
so that there no longer was contact between the pipe 
and the wall. Doc busied himself by placing strips of 
thin rubber between the pipe and pipe hangers so that 
vibration could not be transmitted through the hangers 
to the concrete ceiling from which they were suspended. 
When completed, they returned again to the lobby. 

“Now, Mac, you stand in the center of the lobby 
and tell me when the pump starts. I will place my 
ear on the wall and listen for it to start.” 

After a short wait Doc straightened up and smiled 
at Mac. “Didn't hear it, did you? Put your ear against 
that wall now.” 

“IT can hardly hear it now,” said Mac in surprise. 
“That isolation is sure swell. Don’t they cut the pipes, 
sometimes, and insert pieces of rubber hose to stop 
transmission of noise?” 

“Yes,” replied Doc, “that is frequently done, but you 
have noticed the wonderful improvement which we 
have accomplished without cutting the pipe and using 


reference. 
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[To be concluded] 


to create a high vacuum, 
the pump may become 
noisy. The operators of 
vacuum pumps frequently 
tamper with the vacuum breakers or relief valves, 
and in so doing raise the original setting, thus pro- 
ducing a high vacuum. Some pumps rumble while 
other pumps whine. ‘Too great a pressure is often the 
cause of noise. If the total head at the pump exceeds 
that for which the pump is designed, it may cause noise. 
In other words, noise is caused by abnormal operation, 
and if a pump is noisy, determine the cause before con- 
demning the pump. Ball bearing failure is another 
source of noise. Ball bearings should give years of 
service. Unfortunately, they are sometimes poorly 
lubricated. Cheap greases contain fatty acids which 
attack the balls and races of the ball bearings. Good 
grease is cheaper than ball bearings. If the bearing 
runs dry, or becomes pitted, naturally it will be noisy. 
Misalignment of the pump and motor shafts will cause 
noise. A straightedge and pair of calipers are generally 
sufficient to check alignment. Another common cause 
of noise is steam entering the pump, or condensate at 
sO great a temperature that it flashes into steam.” 

“Well, Mac, that cleans up all our trouble jobs for 
the present. Let’s go back to the office and I'll go over 
a few miscellaneous points which we haven’t covered 
so far.” 
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The 1932 Building Market 


One of the year’s surprises has been the persistent 
and unchecked falling off in the volume of residential 
building. Last year was a bad one for residential con- 
struction but many felt that the accumulating deficit 
of residential space would surely be reflected in this 
year’s totals. 

This has not worked out, and now come the Depart- 
ment of Labor’s July records with some startling figures. 
Residential building permits during July of this 
year were 80.5% less in dollar value than July of 
last year, while in non-residential buildings the 
figure was 64.8% less. In number of buildings 
residential buildings fell off 67.6% against 45.9% 
for non-residential buildings. This year is one in 
which non-residential building continues to dominate 
the building industry. 


Contractor Licensing 


Foutowine on the heels of the adoption of a con- 
tractors’ licensing plan in California and a movement 
for a law in New York during the past winter, agitation 
is now being carried on for such a plan in Ohio. As in 
the other cases, the project would include heating con- 
tractors in its scope. The comment we receive is to 
the effect that the proposal is not likely to make much 
headway in Ohio this year. 

This whole movement looking toward some kind of 
licensing plan is of vital interest to all present and 
prospective contractors. Its adherents look on the idea 
as the salvation of contracting, while those opposed 
point to alleged failures of other like plans. Just now 
these proposals are all in the discussion stage except 
in California. 

One general principle may well guide the thinking of 
any contractor who must make up his mind whether or 
not to support such moves. It is, that the success of 
licensing laws has depended almost altogether on the 
character of the agency set up to enforce them. No 
matter how well the law itself may be drawn, or how 
promising the plan, unless the actual administration is 
free of politics—even group or industry politics—it 
will not succeed for long. Before supporting such pro- 
posals, make sure that their administration will be in 
competent hands. Where this is true we believe that 
licensing plans will work to advantage. 


Building and Costs 


Many have assumed that credit is the one factor 
which is holding back building activity. Dr. H. Parker 
Willis, formerly secretary of the Federal Reserve Board, 
does not agree with this view. Writing in the New 
York World-Telegram he states that the cessation of 
not only small home building but the building of nearly 
everything else is “found in the fact that it is, for 
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practical purposes, pretty generally impossible to build 
a small or moderate-sized house that will when com- 
pleted be worth what it cost.” He argues that costs of 
labor, of transportation and of construction manage- 
ment must be reduced, and that there will be no up- 
turn in building until these are effected no matter how 
much credit is made available. 

To those of us who know full well that high building 
costs are not due to excessive profits from materials 
and apparatus, this statement by the doctor is confus- 
ing, at least at first thought. 

How can a building not be worth its cost? Evi- 
dently he does not refer to the structure itself but 
7 to relative costs or to the value of the satisfac- 
tion obtained from ownership. An example of 
relative value is: If the cost of a building is five 
times as many dollars as the cost of an auto- 
mobile, can I get as much value in satisfaction and 
pleasure out of one building as out of five cars? 

The unfortunate feature of building construction has 
been that when weighed on such a scale of relative 
values it has really offered its owner but little in the 
way of measurable satisfaction. He has always ob- 
tained shelter—and little else. He has gotten little of 
the thrill which goes with the performance of a new 
car—few features to call to the envious attention of 
admiring friends. The sooner all of us get to realize 
the values which may be attached to those features 
which give satisfaction the sooner more of them will be 
incorporated and the sooner criticisms like those of 
Doctor Willis will no longer apply. 

Fortunately, we may say that no other equipment 
of the modern building has shown such strides toward 
offering satisfaction features at little or no increase in 
cost in the last few years as have the heating plants. 
Unfortunately, we are not yet able to secure their in- 
stallation in all buildings. Unfortunately, too, we have 
little or no control over transportation and labor costs 
of the building as a whole. 


Drafting Symbols 


iieioan who has drafting to do or to supervise 
will be interested in the recently published proposal re- 
garding uniform symbols for this work prepared by a 
committee of the American Standards Association. The 
heating and ventilating, pipe and fittings, and heat- 
power symbols combine to take up a large part of the 
pamphlet. The report is presented for comment and 
criticism and now is the time to make them. Copies 
of the report are available to those interested. 

In general, the symbols proposed are similar to those 
in use, but in many cases changes are made which tend 
to simplify existing symbols. The heating and venti- 
lating symbols show rather markedly the effect of in- 
troducing some of the German symbols, while combin- 
ing them with symbols on piping, heat-power, electrical 
apparatus and plumbing gives comprehensiveness to 
the work of the committee. 
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Current Papers, Books and Pamphlets 








Tests of Convectors in a 
Warm Wall Testing Booth 


By A. P. Kratz, M. K. Fahnestock, and 
E. L. Broderick 


Paper presented at the Milwaukee meeting of the 
A.S.H.V.E., June, 1932; 14 curves and graphs, two 
tables; approximately 4000 words. 

A study of the differences in test results produced 
by testing convectors in a warm wall booth and in a 
cold walled room, and of the limits of application of 
the Dietz equation to convectors. 

Following conclusions: 

(1) The correction factor C = 


150 1.3 
ts Rnd: t, 


for reducing the heat output of a convector under test 
conditions to the heat output under standard condi- 
tions, with steam temperature of 215° and inlet air 
temperature of 65°, is applicable within a probable 
error of 1% for temperatures of the air at the inlet be- 
tween 60° and 80°, and for overall heights of from 25 
in. to 32 in. with a steam temperature of approximately 
215”. 

(2) For overall heights outside of the range of 25 in. 
to 32 in. it is possible that the error resulting from the 
application of the correction factor does not exceed 
5.0%. 

(3) The heat output of a convector under service con- 
ditions in an actual room will be within 10% of the 
heat output determined from tests in a warm wall 
booth, with the same temperature for the steam and 
for the air at the inlet in both cases, provided that the 
size of the convector is sufficient to heat the actual 
room to a temperature of approximately 68° at the 


30-in. level. 





Thermal Properties of 
Building Materials 


By F. B. Rowley and A. B. Algren 


Paper resulting from research conducted, at the 
University of Minnesota with the A.S.H.V.E. co- 
operating; presented at the Milwaukee meeting, 
June, 1932. 

Reports tests made on various building wall con- 
structions in terms of the coefficient U, or the overall 
transmission coefficient. Some of the data resulted 
from tests made by the hot box method, while in other 
cases results were calculated from coefficients previous- 
ly obtained and checked against the overall test figures. 
Agreement of the test results with the computed re- 















sults are reported in some cases. 

The tests reported covered various constructions 
using clay tile, concrete, brick, and rubble walls. A 
table is included in which the coefficients for these 
walls are listed. 

As data were at hand obtained under several mean 
temperature conditions, the variation of the coefficients 
with the mean temperature was plotted for a number 
of wall constructions. The curves show that, as would 
be expected, the coefficients increase as the temperature 
increases. The slope of the lines is much the same for 
all the wall constructions reported except one in which 
aluminum foil was used. In this one the change in the 
coefficient with change in mean temperature was very 
slight over the range from 40° to 110°. 

When surface resistances and the resistance of air 
spaces were examined in some of the walls tested, the 
results showed clearly that the use of aluminum foil 
on the sides of these spaces greatly increased the re- 
sistance of the air space to the floor of heat. This result 
is in line with those reported by other investigators 
who have demonstrated the importance of radiant 
heat as a factor in heat transmission through walls. 

Other confirmatory evidence brought out by the 
authors’ tests showed that the heat conductivity of 
concrete walls decreases with age and that it is better 
to use tile which break up the heat flow path rather 
than those shapes which give a more direct path. 


The Flow of Air Through Circular 
Orifices in Thin Plates 


By Joseph A. Polson and Joseph G. Lowther 


Bulletin No. 240 of the Engineering Experiment 
Station of the University of Illinois; illustrated 
and tabular; 6 in. x 9 in.; 40 pages; obtainable 
by addressing the station at Urbana, IIl.; price 
25 cents. 


The authors describe their testing method which con- 
sisted of the use of weighing tanks for finding the 
quantity of air passing through the orifices, and present 
and analyze their results. Among the conclusions they 
reached are the following: 


1. The coefficients of discharge through square- 
edged orifices in thin plates increase in value with 
an increase in inlet pressure up to the critical 
pressure, when the coefficient is based on Durley’s 
equations; that is the coefficient is the ratio of the 
weight of air actually discharged to the weight 
that would be discharged when computed by Dur- 
ley’s equation. 

2. The plotted values of the coefficients for orifices 
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of various diameters show that all have the same 
general slope, increasing with increased inlet pres- 
sure. Within the range of orifice diameters and 
pressures used in these tests, all coefficients might 
be represented by a single line such that its values 
would be within 1% of the values actually found. 
For work in which a tolerance of 1% is permis- 
sible this arrangement would simplify the calcu- 
lations. 

3. Square-edged orifices should be very carefully 
used and preserved. Very slight injury to the en- 
trance edge may cause a change in the coefficient 
of from 2% to 3%, which may not be detected 
until the orifice is recalibrated. 


Effect of Sun’s Heat 
on Fuel Consumption 


From “Die Warmestrahlung der Sonne und thr 
Einfluss auf den Brennstoffverbrauch von Hei- 
zungsanlagen,” by A. Eigenmann; Gesundheits- 
ingenieur, Berlin, No. 10, March, 1932; approx- 
imately 2500 words. 


ABSTRACTED BY A. A. BERESTNEFF 


Measurements are being made in several European 
meterological stations to determine the heating effect 
of sun radiation on surfaces in various positions. The 
accompanying table contains data recorded at Arosa. 


HEAT ABSORBED PER DAy By A CUBE, AVERAGE PERIODS OF 
SUNSHINE, B.t.u. per Sq. IN. 


Horizon- 

tal South East West North Total 
January 15 1420 3930 900 750 7000 
February 15 2590 4870 1430 1380 10270 
March 15 3680 4360 1940 1820 11800 
April 15 4500 2980 2310 # £1970 16 11776 
May 15 4540 1740 2410 1720 179 # £10589 
June 15 4980 1400 2560 1770 326 11036 
July 15 5700 1820 2900 2100 326 £12846 
August 15 5820 2980 2980 2500 98 14358 
September 15 4700 4070 2230 2080 13080 
October 15 2860 4400 1460 1460 10180 
November 15 1820 4440 1060 1020 8340 
December 15 1190 3690 780 570 6230 
Total for 
the year 
in 1000 B.t.u. 
per sq. in. 1330 §=©1233 700 583 27.6 38800 


These data are useful to engineers in determining the 
heat quantities from the sun affecting fuel consumption 
in heating plants, capacity and energy consumption of 
air conditioning plants and similar problems. How- 
ever, as the writer states, there is not sufficient informa- 
tion available for making a correct estimate of the 
percentage of the radiated heat retained. He therefore 
recommends a continuation of the investigation to de- 
termine definite values for this percentage. 


The Calculation of Heat Transmission 
By Margaret Fishenden and Owen A. Saunders 


Cloth-bound book; 6 in. x 9 in.; published by the 
Stationery Office, London; obtainable from the 
British Library of Information, 270 Madisofi Ave., 
New York; $2.30 postpaid; 280 pages. 


The book is in the nature of a review of the existing 
experimental data on the subject. The authors state 


the principles of heat transmission by the three methods 
and then quote the findings of others and analyze and 
compare them. The result is that they have assem- 
bled together an outline of the existing information and 
have put much of it into the book in enough detail to 
permit its use. Examples of calculations for a number 
of cases are given and these, being in English units, 
are easily followed. One of the difficulties encountered 
by the average American engineer who attempts to fol- 
low through experimental work on heat transmission 
is that so much of it has been carried on by continental 
experimenters who have reported their findings in their 
own languages. Consequently, the assembly of this 
information into a usable English form is welcome. For 
those who wish to go to the sources, a bibliography of 
198 titles is listed. 


Automatic Gas Burners 


By C. George Segeler 


Paper presented at the Milwaukee meeting of the 
A.S.H.V.E., June, 1932; one table, five curves and 
graphs; approximately 4000 words. 


Outlines the nature of automatic, or conversion, gas 
burners and describes the three types in use, together 
with a discussion of installation methods and an ex- 
planation of results obtained by analyzing operating 
data from 700 installations. By the method used by 
the author in analyzing these figures, he shows that the 
gas-designed installations were operating at an aver- 
age efficiency 12% higher than that obtained with con- 
verted installations. He also notes in passing that the 
calculated heat loss data used were scarcely as accurate 
as might be wished. 


Carbon Monoxide Distribution in Relation to 
the Ventilation of a One-Floor Garage 


By F. C. Houghten and Paul McDermott 


Paper presented at the Milwaukee meeting of the 
A.S.H.V.E., June, 1932; illustrated and with two 
tables of results; approximately 4000 words. 


The authors made studies in a garage in Pittsburgh 
which was equipped for window ventilation. They set 
up propeller fans in window openings in order to con- 
trol ventilation air. Surveys were made in this garage 
to determine the amount of air necessary to keep car- 
bon monoxide concentration low with varying car op- 
erations. Eight surveys were made. From the results 
obtained, curves were plotted and a table prepared. 
The studies are not conclusive but the high concentra- 
tions of carbon monoxide were found at the ceiling, 
and it seems that air supply at the floor and exhaust 
at the ceiling is the preferable arrangement. The data 
of the authors indicate that 29.4 cu. ft. per hr. per car 
for cross ventilation should be allowed, and 31.7 cu. ft. 
per hr. per car for upward ventilation. These values 
are lower than those obtained some years ago by other 
investigators studying a somewhat similar problem. 
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Mr. Hanburger will be glad to answer your prob- 
lems relating to installation and operation of 
heating and ventilating systems, and wherever 
possible will give the reasons for his suggestions. 
Letters will be answered direct to the inquirer 
and in some cases published anonymously. If 
sketches are included they should be clearly 
drawn. Write Mr. Hanburger, HEATING AND 
VENTILATING, 148 Lafayette Street, New York. 


OUESTION 54. I have used concealed radiators on 
a hot water installation, but all throughout the house 
it appears as though the amount of radiation 1s not 
suficient. I have used the same radiator on steam and 
employed the same method for calculating my heat loss 
with entire satisfaction. Is there any reason for this 
due to the radiator in its connection with hot water? 


M. R. 


ANSWER. In a concealed radiator much of its efh- 
ciency depends upon the velocity of air due to the stack 
effect of the covering, the rate of emission varying 
roughly as the square root of the velocity, especially 
when low, such as prevail in this type of radiator. It is, 
therefore, only natural to suppose that when such ra- 
diators are used in a hot water system, where the tem- 
perature of the water is considerably less than steam 
temperature, the air flow is reduced and so will be re- 
duced the emissivity per unit of area of the heating 
medium. Some of the manufacturers of these radiators 
can give you a true rate of emission for their radiators 
for hot water use. In some cases you will find this to 
be as low as 140 B.t.u. per sq. ft. of their equivalent 
area, instead of the generally accepted value of 160 


B.t.u. 
@ 


QUESTION 55. I am a student, and having access 
to your magazine I find lots of interesting things in tt. 
In your June issue, Question 48, 1s a very interesting 
discussion on orifices. The method of analysis is plain. 
Now, won’t you complete it and write me the size of 
the orifice which you calculated and how this size is 


fixed. I'll appreciate it. T. L. 


ANSWER. While it may sometimes be uninterest- 
ing to some of the other readers to refer to a back 
question, I have received several other inquiries on this 
same question and, therefore, feel that it may be of 
more or less general interest. 

The method of calculating the area for this depends 
upon the velocity that was necessary to create the 
proper amount of friction through the orifice; namely, 
0.13 in. of water. To reduce this to velocity, we first 
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Conducted by FRED W. HANBURGER 


find its pressure in pounds per unit of area. Since | jn. 
of water is equal to 5.2 lb. per sq. ft., 0.13 in. would 
create a pressure of 0.676 lb. per sq. ft. 

We can now obtain the head in 70° air by dividing 
this figure by the weight of 1 cu. ft. of this air, which 
is 0.075 |b., giving us 9 ft. 

The velocity per second then is obtained by the for- 
mula V = 8V/H so that V= 8\/9 = 24 ft. per sec, 
or 1440 ft. per min. 

As the original velocity through 2 ft. diameter duct 
was 1200 ft. per min., the area of the orifice will be 


1200 
eceeitilciegin 3 = 2: Sq. . 
sae x 3.14 6 sq. ft 


QUESTION 56. During the latter part of the winter 
I installed a pneumatic tank on the pumping equipment 
together with a septic tank and tile beds in a suburban 
home. The air becomes exhausted in the tank and it 
is necessary occasionally to pump in a supply with a 
bicycle pump. The septic tank has been in use for four 
weeks but there still is a quite disagreeable odor. I 
installed it during winter weather but had the tile laid 
below the frost line. B. R.C. 


ANSWER. While these questions do not pertain to 
heating or ventilating, they are somewhat allied and I 
am glad if I may be of aid in the matter. 

First: All pumps of this nature are supplied with a 
small air inlet valve whose purpose is to supply sufh- 
cient air to replace that absorbed by the water, keeping 
the water line always at approximately the same height. 
It is possible that this air valve is not functioning prop- 
erly, or again, that you may have installed a larger tank 
than the valve can accommodate. The latter trouble 
may be overcome by incorporating an air cock on the 
suction line near the pump and setting it manually to 
admit just the proper amount of air. 

Second: It may have been well to have seeded your 
septic tank before starting operation by introducing a 
small quantity of rotting manure to serve as yeast to 
start the action. A yeast cake would also serve the 
purpose. If this were the cause of the trouble it is very 
likely that the annoyance would be passed by this time 
as the tank would probably have become germinated 
from some other source. 

I am afraid, however, that you have the tile laid too 
deeply. While it is so buried and should not give a 
perceptible odor, it is possible that it is oozing through 
the ground somewhere and when it does it most cer- 
tainly will give off a disagreeable odor after being 
buried so deeply where no air can reach it. Air is very 
necessary in the final reduction, and the tile beds should 
not be more than about 18 in. below the surface. 
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There is no danger of the effluent freezing, since 
there still is a decomposition going on as the organic 
matter unites with the oxygen, and this decomposition 
or combustion releases heat. 

It is doubtful if the temperature of the sewage will 
ever fall much below 50° F. 


QUESTION 357. For the past two heating seasons 
considerable trouble has been encountered with the 
heating system in the dwelling shown on the sketch. 
The back rooms of the house do not heat properly and 
it is necessary at times to carry 5 lb. to 6 lb. pressure 
in order to get heat in these rooms. 

Will you kindly look over the sketch and advise me 
if the changes enumerated below will give better results. 

(a) I contemplate changing the return lines so as to 
drop them directly from main steam lines to the floor 
and then back to the boiler. The return plugs are 13 
in. from floor. From the 12 ft. portion on main steam 
pipe to the end of cellar wall is about 3 ft. and I was 
wondering if it would be possible to continue return 
line from main steam pipe out 3 ft. so that the pipe 
could be run down the wall and back to the boiler. 

(b) There is at the present time one 2 in. steam 
main, but there is another 2 in. plugged connection on 
top of boiler. Would it be satisfactory for me to plug 
the tee connection on the line and then use an elbow 
for the second connection and have two independent 
lines, or would it be better to make a common header? 

(c) If changes are made would an equalizer pipe be 
necessary? 





(d) Will the changes as suggested have a tendency 
to eliminate water hammer? 

(e) Will you let me know if any of the rooms have 
insufficient radiator sections or if the boiler is too small 
to take care of any additional sections. The boiler is 
rated at 290 sq. ft. direct cast iron radiation. 

(f{) I am also enclosing a sketch of the layout of the 
house which has 70 radiator sections, as shown in the 
sketch, and ask you to advise me how to figure radia- 
tion surface. The 2, 20, 200 rule does not appear to be 
applicable to this house. yudcts 


ANSWER. I do not feel that your trouble lies in 
the cellar mains. From the fact that you speak of 
water hammer, it would appear that the branches from 
the mains to the risers are giving most of the trouble, 
especially if this is a one-pipe system. The branches 
to the foot of the risers should have a pitch of at least 
1 in. in 5 ft., and 1% in. pipe should not carry more 
than 55 sq. ft. of radiation; 11% in. 81 ft., and 2 in. pipe 
165 sq. ft. of cast iron radiation. 

The kitchen and alcove and also the second floor 
rooms have not sufficient radiation and it appears as 
though the heat losses through the ceiling were neglect- 
ed in estimating their heat loss. Each of these rooms 
could stand from two to three sections additional radia- 
tion. 

Answering (f), there are many short rules and while 
none will apply to all cases, due to the fact that the 
thickness of the walls varies in different buildings, yet 
they do give sufficiently close results to make them 
practical. Most of the rules are based on the assump- 

tion that the heat loss per 
square foot of wall is 20 





” 

nm 

T 

o 

a 

Q 

m 

a 3 

” 
> 


ALCOVE 


30 x 50 
24x 36 


KITCHEN 


” ” ” ” 
30 X48 24 xX 40 
4 1 rn n 


B.t.u. and 100 B.t.u. for 
each square foot of glass. 
— Thus, dividing the wall by 5 





ut 





ut 


kK RAD. -6 SEC, 
Tk" CEC, T 


DINING ROOM 


”t 


24 x 50 
30x 50 


ie wi 
= 24’ 36 


ut 
a 


HALL 


” 


24 x50 


4 
' 





will reduce it to an equiva- 
lent glass surface; both can 
RA-7 SEC | a cc. then be added, multiplied by 

100 to give the heat loss. 


BED ROOM To this must be added the 


SATH 
ROOM 


”s 


amount for infiltration, and 
if we accept this as approxi- 
mately one air change per 
hour and that each cubic 


x 40 


” 





24 








” ” 
18 X50 
nm i 
“ott 
39. 
9 


24 X50 
, 


LIVING ROOM A A 
RAO.-11 SEC. Le 
FIRE PLACE 


”” 


18 x 50 
i i 


I 





o xso 


a” 


> 


” 
= SUN PARLOR 


Tt RAD.-19 SEC 


”” 


30 X 50 


+ 








BED ROOM 


RAD.-10 SEC. 


LJ 


foot requires 1 B.t.u., we can 
then add the cubical contents 
of room to each wall and 
glass losses and divide the 
total by 240 to obtain the 
square feet of radiation. 
BED ROOM Where there is a roof loss 
the emission through the ceil- 
RAD.-6 SEC. ing is about 10 B.t.u., which 
would give precisely the same 
results as the cubic content 
factor with a ceiling height 
of 10 ft. All this can be re- 
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24x 50” duced to a simple rule ex- 
pressed as follows: 


0.08 X wall + 0.4 X glass + 
0.004 X cu. ft. = sq. ft. C.I.R. 
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News of the Month 








Standard Drafting Room 
Symbols Ready for Criticism 


A proposed American recom- 
mended practice for graphical sym- 
bols to be used on drawings has 
been published by the American 
Standards Association. The work, 
which was sponsored by the 
A.S.M.E. and the Society for the 
Promotion of Engineering Educa- 
tion, is ready for criticism and com- 
ment from interested individuals or 
organizations. 

The proposed standard covers 23 
symbols for heating and ventilating 
drawings, 44 for plumbing fixtures, 
21 for heat-power layouts, 27 for 
pipe and pipe fittings, and others. 
The symbols for heating and venti- 
lating were taken over from the 
A.S.H.V.E. and partly from the 
German national standards in this 
field. 

Copies of the draft are available 
as a loan to those interested from 
the American Standards Associa- 
tion, 29 West 39th St., New York. 


University Studies Use of Filters 
in Relieving Hay Fever 


Research investigations into the 
use of filters for relief of hay fever 
patients are being conducted by the 
University of Illinois College of 
Medicine at Chicago. As subjects 
for the observations, 24 men and 24 
women, all victims of the malady, 
have been selected. These individ- 
uals are given bed and board in a 
pollen-free ward in the university 
clinic. In shifts of eight, they sleep 
there for seven consecutive nights. 
In the daytime they are free to go 
about as they please. 

Similar experiments were carried 
on last year when the same number 
of subjects slept in the wards from 
August 15 until the coming of frost. 
It was found that while these 
patients slept well in the pollen-free 
atmosphere, they were afflicted with 
sneezing as soon as they breathed 
the outside air. The filters used last 
year eliminated most of the rag- 
weed pollen, but the system installed 


for this year’s investigations is said 
to completely remove the irritant 
from the air. Care has been exer- 
cised that this year’s subjects have 
no other ailments complicated with 
the hay fever. Dr. Clarence A. 
Johnson, who is directing the work, 
said that the university does not 
expect to find an immediate cure as 
a result of its research, but hopes 
to develop a fairly economical and 
practical system by which victims 
may be brought temporary relief. 


University of Cincinnati Offers 
Courses in Heating 


An expanded program of evening 
courses in commerce, engineering, 
and applied arts at the University 
of Cincinnati will offer a number of 
courses of direct interest to persons 
engaged in selling heating and pip- 
ing equipment when classes com- 
mence September 26. These include 
psychology of selling and advertis- 
ing; human relationships in busi- 
ness; effective speaking; combustion 
and steam engineering; a technical 
course covering fuels, combustion, 
heat losses, heat balance, and equip- 
ment; reasoning in business, and 
psychology of learning. 

Registration for ali evening 
courses in these subjects will take 
place in the Engineering Building 
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on the campus September 19-23 in. 
clusive, from 6:30 p.m. to 9:00 p.m 
A copy of the new announcement 
may be had from the Director of 
Evening Courses, College of Engi- 
neering and Commerce, University 
of Cincinnati, Cincinnati, Ohio, 


Establishment of Home Loan 
Banks Under Way 


Organization and__ preliminary 
work necessary to put the Federal 
Home Loan Bank system into oper- 
ation is being speeded by the Home 
Loan Bank Board, appointed July § 
by President Hoover. Franklin W, 
Fort, Newark, N. J., is chairman, 
and the balance of the group is com- 
posed of Nathan Adams, Dallas, 
Tex., William E. Best, Pittsburgh, 
Pa., H. Morton Bodfish, Chicago, 
Ill., and Dr. John M. Gries, Rose- 
wood, Ohio. 

From eight to twelve of these 
banks will be established, one in 
each of a corresponding number of 
districts to be created throughout 
the country. Each bank will be 
capitalized for not less than $5 mil- 
lion, this amount to be subscribed 
by institutions eligible for member- 
ship in the system, the stock remain- 
ing unsubscribed in each case to be 
purchased by the Treasury Depart- 
ment. Institutions eligible for mem- 
bership include building and loan 
associations, cooperative banks, 
homestead associations, insurance 
companies, and savings banks which 
meet certain requirements. 





Rubber-Tired Car Heated by Bottled Gas 
Bottled gas heats this lightweight, rubber-tired, gasoline-driven rail car being 


tried out by the Reading Company near Philadelphia. 


Outside air, drawn in 


through the sides of the car near the front end, is warmed in compact tubular 
heaters in the baggage compartment before being delivered to the passenger 


space through ducts along the sides under the seats. 


The use of dry ice in the 


tubular heaters for summer cooling has been contemplated. 
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Loans may be made to three 
kinds of applicants which include 
member institutions, non-member 
institutions, and home owners. Non- 
member institutions may become 
borrowers only when they are 
otherwise eligible for membership 
but are prevented from purchasing 
stock by state law. Home owners 
may have borrowing privileges only 
when they are unable to secure 
mortgage loans from other sources, 
and this privilege will only be con- 
tinued as long as the Government 
owns stock in the system. 

Advances will be made for not 
more than 40% of the value of the 
real estate at the time of the ad- 
vance, and such advances are not 
to exceed 60% of the unpaid prin- 
cipal. No home mortgage loan may 
be accepted as collateral security if 
it has more than 15 years to run to 
maturity, if the value of the real 
estate exceeds $20,000, or if the 
mortgage is more than six months 
past due. 


President Vetoes Bill to 
Expand Wage Act 


A bill to amend the Bacon-Davis 
law, relative to wage payments to 
laborers and mechanics on public 
works construction, was returned to 
the Senate without his approval by 
President Hoover, July 5. The bill 
would have required that wages 
paid to laborers and mechanics en- 
gaged in public building must be 
equal to the prevailing rates in the 





faces. 


section in which the building is 
erected. It also proposed that ad- 
vertised specifications for every 
building or public work should con- 
tain a provision stating the prevail- 
ing rate of wages. 

A memorandum by William N. 
Doak, Secretary of Labor, which 
accompanied the President’s veto 
message, indicated that the proposed 
amendment was unnecessary and 
stated that if it were to be put into 
operation a large investigating force 
would have to be set up, putting 
the Government to great expense, 
and increasing cost and inconven- 
lence to contractors. Under the ex- 
isting law controversies over pre- 
vailing wages are generally settled 
between contractors and organized 
labor, and the Department of Labor 
is only called upon to intervene 
when no decision can be reached. 


July Barometer in New York 
Lowest on Record 


July in New York was a most 
pleasant summer month. Showers 
were wanting to refreshen the 
greenness of vegetation which 
seemed burned a little at the end of 
the month. Only one July in 60 
years had less rainfall than July, 
1932. Yet the lack of water was 
not exhausting because the relative 
amount of moisture in the atmos- 
phere was normal. 

The average percentage of sun- 
shine was 14% above normal. 
Storms of the extensive cyclone 
type, as well as tornadoes, or 


exhaust ducts in the roof. The novel seating ar- 
rangement accommodates about 60% more pas- 
sengers than in a standard coach of the same size. 
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thunderstorms of a_ severe local 
type, were singularly absent during 
the month, yet no July in 60 years 
had a lower record of barometric 


“pressure. 


In less than a dozen other months 
of record, including last March, the 
mean monthly barometer was lower 
than that of July, the reading on 
the second, 29.35 in., being the low- 
est ever in July. From October, 
1931, to February, 1932, inclusive, 
the barometric pressure was high, 
as was also, very strangely, the tem- 
perature. In June and July, while 
the mercury was low in the barom- 
eter, it rarely rose much above nor- 
mal in the thermometer. 


The highest temperature thus far 
this summer was 88°. This occurred 
once in June and twice in July. The 
average temperature for May was 
0.3° above normal; that of June, 
0.2° above, and of July only 0.1° 
above. It would be difficult to find 
in the records of the past three con- 
secutive months with temperature 
so uniformly normal, or to conceive 
of them in the near future. 


Modernization Campaigns 
Successful Throughout Country 


A report received from the Home 
Modernizing Committee of the De- 
partment of Commerce, Washing- 
ton, D. C., states that campaigns 


Double-Decked Railroad Car Is Heat Insulated 


This double-decked coach, placed in service on 
suburban lines August 13 by the Long Island 
Railroad, has insulating material packed between 
inner and outer side walls. A double roof per- 
mits free circulation of air between the two sur- 
The car is heated electrically, and has 
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continue to arouse interest through- 
out the country in home improve- 
ments resulting in betterment of 
local labor conditions and stimula- 
tion of local business. Approximate- 
ly $45 million has been pledged 
since January | for property repair 
and improvement, which will in- 
crease the employment of wage- 
ear-ers during the next few months. 

Campaigns have been most nu- 
merous in the thickly populated dis- 
tricts of the East and the Middle 
West, and highly successful results 
have been reported in individual 
cities in the Far West. More major 
activites have been consummated 
in the state of Illinois than in any 
other one state, with eleven cam- 
paigns now active or completed this 
year. Six of the cities where cam- 
paigns have been pushed have re- 
corded pledges for home improve- 
ment aggregating $2,085,000. The 
states of Michigan, Ohio, Pennsyl- 


vania, New York, and New Jersey 
have reported nearly as many cam- 
paigns as Illinois, and the amounts 
spent in some cases have exceeded 
those in Illinois. Six cities in New 
York have pledged a total of 
$6,242,000. 

In addition to the 62 cities for 
which data are available, there are 
campaigns active or completed in 69 
cities for which no financial reports 
are at hand, and organized activities 
are contemplated in about 50 more. 


Utility-Backed Air Conditioning 
Show Results in 126 Sales 


An exhibition of room coolers and 
air conditioning equipment which 
opened July 11 in the main show- 
room of the Commonwealth Edison 
Co., Chicago, brought 126 sales to 
manufacturers of these appliances. 
The show was sponsored by the util- 
ity and continued for two weeks. 

Appliances sold included 66 ice 


room coolers, 40 cooling fans, 13 








Rotating Bed Used In Gas-Fired Air Conditioner 


Consolidated Gas Company of New York, Dallas Gas Company, Consolidated 
Gas, Electric Light & Power Company of Baltimore, and The Peoples Gas Light 
& Coke Co., Chicago, are cooperating in research involving the use of gas for 


air conditioning this summer. 


The illustration shows a rotary silica-gel con- 


ditioner in which a series of gel beds rotate, a certain number receiving air 


from which they absorb moisture. 


Other beds at the same time are receiving 


warm air from the gas furnace which reactivates the gel. Still others are being 

cooled by a flow of air to remove the heat of activation. The use of the rotary 

idea is considered a great advance over the use of the stationary beds which 
were employed last year. Photo, courtesy American Gas Association. 





humidifiers, three air filters, two fur. 
nace conditioners, and two mechan. 
ical conditioners. Twenty-two Man. 
ufacturers in this field had their 
products on display. Prospect leads 
obtained at the show were referred 
to the manufacturers since the Com, 
monwealth Edison Company dogs 
not make direct sales. The show 
was publicized by the company 
through extensive newspaper adver. 
tising and by direct mailing of 
10,000 invitations to building man. 
agers, small store and shop owners. 
and others likely to be interested, 


Chicago Chosen for A.O.B.A, 
Convention 


Chicago has been selected as the 
meeting place of the tenth annual 
convention and show of the Amer- 
ican Oil Burner Association, sched- 
uled for the week of June 11, 1933, 
Convention headquarters will be 
at the Hotel Stevens. 


Addition to Senate Building to 
be Air Conditioned 


The contract has been awarded 
for a complete refrigerating and air 
conditioning system for the new 
fourth wing of the United States 
Senate Office Building now under 
construction in Washington. The 
specifications call for air condition- 
ing for the entire new wing from 
the first to the third floor, with pro- 
vision for extending the system to 
the basement at some future date. 


The contract is for $150,000. 


Trade Commission Completes 
Investigation of Building 
Materials Industry 


Field work that has been con- 
ducted in connection with the 
Federal Trade Commission’s inves- 
tigation of certain specific industries 
‘n the building materials field is 
complete, and a report covering this 
is now being prepared, according to 
the Monthly Statement of Work, re- 
leased by the commission at Wash- 
ington, July 22. 

Under Senate Resolution 493, 
71st Congress, 3rd Session, the com- 
mission was directed to investigate 
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and report facts relating to the let- 
ting of contracts for the construction 
of Government buildings, particu- 
larly with a view to determining 
whether there are or have been any 
price fixing or other agreements, un- 
derstandings, or combinations of in- 
terests among individuals, partner- 
ships, or corporations engaged in 
production, manufacture, or sale of 
building materials with respect to 
the prices or other terms at or un- 
der which such material will be fur- 
nished contractors or bidders for 
such construction work. 


A.G.A. Changes Conference 
Dates 


The dates for the second annual 
conference of the manufacturers’ 
section of the American Gas Asso- 
ciation have been changed from 
September 22-23 to September 29- 
30. The conference is to be held at 
the Netherland Plaza Hotel, Cin- 
cinnati, Ohio. 


Health Association to Study 
Air Hygiene 


Air hygiene is included among 
the subjects to be brought up for 
discussion at the sixty-first annual 
meeting of the American Public 
Health Association, which will take 
place in Washington, D. C., October 
24-27. 


Pure Air Committee Fails to 
Agree on Boiler Setting 
Heights 


Standards for setting heights for 
heating boilers recommended by the 
Midwest Stoker Association and ap- 
proved by the Stoker Manufac- 
turers’ Association have not been 
agreed upon by the sub-committee 
on boiler setting heights of the pure 
air committee of the American So- 
ciety of Mechanical Engineers. The 
sub-committee, composed of Col. 
Elliott H. Whitlock, chairman, H. K. 
Kugel, H. B. Meller, and Charles J. 
McCabe, has presented its own 


table of setting heights for heating 
boilers to the pure air committee, 
headed by Ely C. Hutchinson. 
Representatives of various inter- 
ested organizations will be invited 





Col. Elliott H. Whitlock, chairman of 

the sub-committee on boiler setting 

heights of the Pure Air Committee of 
the A.S.M.E. 


by the pure air committee to attend 
an open meeting in which the pro- 
posed standards will be discussed. 
The meeting will be held in the 
Engineering Societies Building, New 
York, during September. 


Federal Public Works 
Approaching Three-Quarter 
Mark 


With 583 projects amounting to 
$388,963,542 either completed or 


COMING EVENTS 


OCTOBER 3-7, 1932. Twelfth Fall 
Meeting of the American Welding 
Society, to be held in the Statler 
Hotel, Buffalo, N. Y. 

OCTOBER 10-12, 1932. Fourteenth 
Annual Convention of the American 
Gas Association, to be held in Atlan- 
tic City, N. J. 

OCTOBER 24-27, 1932. Sixty-First An- 
nual Conference of the American 
Public Health Association, to be 
held in Washington, D. C. 

NOVEMBER 30-DECEMBER 4, 1932. 
Annual Meeting of the American 
Society of Mechanical Engineers, to 
be held in the Engineering Societies 
Building, New York. 

DECEMBER 5-10, 1932. Tenth National 
Exposition of Power and Mechanical 
Engineering, to be held at the Grand 
Central Palace, New York. 

DECEMBER 7-10, 1932. Twenty-Eighth 
Annual Meeting of the American 
Society of Refrigerating Engineers, 
to be held in New York. 

JUNE 12-17, 1933. Tenth Annual Con- 
vention of the American Oil Burner 
Association, to be held in Chicago. 
Headquarters at the Hotel Stevens. 
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under contract, nearly 75% of the 
Government building program 
which Congress speeded up a year 
and a half ago to aid employment 
is either finished or under way. Only 
233 projects involving $107,500,400 
have yet to go on the market, ac- 
cording to oral information made 
available August 6 at the Treasury 
Department. 


“Fuel Oil’ Publishes Survey of 
Oil Burner Industry 


Fuel Oil Journal has published 
the “1932 Survey of the Oil Burner 
Industry,” a 36-page study of the 
distribution of and market for do- 
mestic, commercial and industrial 
oil burners. This edition is the 
seventh such survey to be pub- 
lished by this magazine. 

The book reviews the develop- 
ments in the burner industry during 
the past year, including the produc- 
tion and sales by leading companies, 
and discusses the competitive situa- 
tion as it exists among the various 
fuels. Considerable space is given 
to a study of the domestic market 
by states and by type of building 
heated, accompanied by detailed 
data on the present distribution of 
automatic burners. Other subjects 
covered include the oil price situa- 
tion, dealer problems, and the mar- 
ket for accessories. 

Size 834 in. x 1134 in. Price 75 
cents. Can be secured direct from 
the publisher, 420 Madison Ave., 
New York. Money must accompany 
all orders. 


John W. Wheller 


John W. Wheller, for the past ten 
years superintendent of the Newark 
factory of the L. J. Wing Manufac- 
turing Company, died August 18. 

Mr. Wheller, who was 35 years 
of age, had been connected with the 
company for 17 years, having 
started as a draftsman. 

He is survived by his wife and 
child, and a brother, Harry S. 
Wheller, vice-president of L. J. 
Wing. 
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A Criticism of the Cities Service 
Building Hot Water System 


Epiror, HEATING AND VENTILATING: 

I have been very much interested 
in Mr. Space’s description of the hot 
water heating system in the Cities 
Service Building!. In addition to the 
high static heads involved, the sys- 
tem is interesting because of the 
complete elimination of any possible 
trouble with air binding by the very 
excellent system of venting. Also 
the use of a high expansion tank 
with the make-up water admitted 
directly to the tank is an excellent 
feature. This arrangement certainly 
makes for a minimum of corrosion 
because any water spilled through 
the overflow is likely to be the new 
make-up water which contains the 
most oxygen. 

There is, however, one feature of 
the system that I do not believe 
will function as planned and that is 
the method of attempting to reduce 
the heat input into the south and 
east sides of the building by means 
of valves placed in the mains and 
main risers serving those sides of 
the building. The trouble with this 
arrangement is that when the valves 
are partly closed the distribution of 
heat to the upper and lower portions 
of any given zone will not be uni- 
form. In other words, if the engi- 
neer succeeds in getting the floors 
in the middle of the zone to about 
the right temperature, the upper 
floors will be too hot and the lower 
floors will be too cold—a condition 
which causes both dissatisfaction 
among the tenants and loss of heat. 
This condition does not exist when 
the valves are wide open because 
the pump is then able to completely 
overcome the gravity heads gener- 
ated in the risers and produce uni- 
form distribution. 

Perhaps the best way to visualize 
what happens is to take a numerical 
illustration. On a clear day with a 
strong northwest wind, the heat re- 
quirements of the south and east 


1“A Hot Water Heating System for a 67- 
Story Building,” by J. A. Space, HEATING AND 
VENTILATING, June, 1932, page 23, and July, 
1932, page 31. 





sides will probably not be over one- 
half the requirements of the north 
and west sides, but in order to give 
the system the benefit of the doubt, 
it may be assumed that the require- 
ments of the south and east sides 
are two-thirds of the requirements 
of the north and west sides. Other 
data are as follows: 


Temperature of water in flow 
 csimenmcod 200° 
Temperature of water in north 
and west return risers....170° 
Temperature of air in rooms 


70° 


Since only approximate values are 
required it will be sufficiently accu- 
rate to assume that the heat dis- 
sipated by a radiator is proportional 
to the temperature difference be- 
tween the radiator and the air in 
the room. 

According to our assumptions the 
average difference in temperature 
between the air and the radiators 
on the north and west sides would 


be 


200 + 170 
ice = is 
2 
Assuming that the heat dissipated 


by a radiator is approximately 
proportional to the difference in 
temperature between the radiator 
and the air, the temperature differ- 
ence for the radiators on the south 
and east sides should be: 


2 
eats” Teil (2) 


Since the average temperature of 
the rooms is 70°, the average tem- 
perature of the water in these ra- 
diators should be: 

77 + 70 = 147° (3) 

To get the temperature in the re- 
turn risers on the east and south 
sides let this temperature be t, then 
since the flow temperature for all 


sides of the building is 200°: 
—— 4 
2 (4) 
And therefore 
t= 94° (5) 
The temperature differentials are 


therefore: for the north and west 
sides, 





200 — 170 = 30° 
For the east and south sides 
200 — 94 — 106° (1) 
Having determined the tempera. 
ture differentials, the next step ig to 
find out whether closing the valves 
sufficiently to produce the required 
temperature differentials will cause 
any short circuits. The first step js 
to determine how much the flow of 
water must be decreased, which jg 
determined as follows: 


(6) 


Let H = the heat in B.t.u. dissipateg 
by a radiator per hour, 
T = the temperature differentia) 
at which the radiator op. 
erates, and 
Q= the number of pounds of 
water that flows through 
the radiator per hour. 


H= TQ (8) 

When the radiators operate at full 
capacity T equals 30°. This gives 
H = 30Q (9) 


Then 


or 
Q = H/30 (10) 
When the radiators operate at 
two-thirds of full capacity equations 
(8) and (7) give 
H' = 106 Q' (11) 
Where H! equals the heat output 
at two-thirds of full capacity and Q! 
equals the number of pounds of 
water flowing per hour at two-thirds 
of full capacity. But 





H' = (2/3)H 
Whence 
(2/3)H = 106Q" (12) 
Or 
2H 
1 = (13) 
. 3 (106) 


Hence dividing equation (10) by 

equation (13): 
pe a 
Qe 2(30) 

It should be noted that the quan- 
tity of water passing through a pipe 
or radiator is proportional to the 
speed of the water, hence V and V* 
may be written in the place of Q and 
Q! in equation (14) which gives 

LJ = 53 (15) 
vi 

Where V is the speed of the water 
when the radiators are delivering 
their maximum heat output, V? is 
the speed of the water when the ra- 
diators are delivering two-thirds of 
their maximum output. 

Since the resistance to the flow of 
water varies approximately as the 
square of the speed 

Pwo (16) 
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Where P is the pressure needed 
to drive the water through the sys- 
tem when each radiator is delivering 
‘ts maximum heat output, R is a 
constant which may be called the 
resistance of the system when the 
valves are open. 

Similarly, since the pressure gen- 
erated by the pump is constant 

P= (V')?R* (17) 

Where R! is the resistance of the 
system when the valves are set so 
that it will deliver two-thirds of its 
maximum output. 

Since P is the same in both equa- 
tions (being approximately equal to 
the head generated by the pump) 
the right hand members of equa- 
tions (16) and (17) may be set 
equal to each other giving 

VR= (V")*R* (18) 


R} V \2 
=| > 19 
R =( = — 
But it has already been shown in 


equation (14) that 


V 
== 5.3 
v2 


or 


Hence 
1 


Ri (5.3)? = 28.1 (20) 
R 


Hence in order to reduce the out- 
put of the south and east sides to 
two-thirds of their maximum out- 
put the resistance of the system will 
have to be made approximately 28 
times as great as when the valves 
are wide open. Or stated in another 
way, 27/28 of the pressure gener- 
ated by the pump must be used to 
overcome the friction of the valves 
and only 1/28 remains to force the 
water through the remainder of the 
system. Since the pump head is 60 
ft. the head available for the re- 
mainder of the system is 
60 X 1/28 = 2.14 ft. (21) 






The next part of the problem is 
to find out how great is the gravity 
head that opposes the pump head in 
the zone where the radiators are lo- 
cated. Assuming the zone to be 15 
stories high and that the height of 
each floor is about 12 ft., we find 
that the total height of the piping 
is about: 

14 X 12 = 168 ft. (22) 

As already worked out, the tem- 
perature in the flow riser is 200°, 
and the temperature in the return 
riser is 94°. Taking the density of 
water at 200°, as 60.12 lb. per cu. 
ft., and the density at 94° as 62.02 
lb. per cu. ft., the pressure gener- 
ated in the zone due to gravity is: 

(62.02 — 60.12) 168 
62.30 

If the friction in the piping below 
the zone in question and also the 
gravity head in these pipes which 
tend to counteract each other are 
neglected, it can be seen by com- 
paring equations (21) and (23) that 
the pressure head available from 
the pump for the radiators at the 
bottom of the zone is only about 
2 ft., while the opposing gravity head 
is over 5 ft., which would seem to 
indicate that these radiators will 
circulate backward, and the same 
thing is true to a lesser degree of 
over half the radiation in the south 
and east half of the zone. However, 
it should be noted that throughout 
this analysis it has been tacitly 
assumed that the system would cir- 
culate as planned. The analysis 
simply shows that this cannot hap- 
pen, because if it did the water in 
more than half the radiators would 
have to flow in a direction opposite 
to the pressure gradient, which is 
impossible. What will actually hap- 
pen is that when the valves are 





= 5.23 ft. (23) 


most favorable design of gas burners. 


Correspondence 


closed sufficiently to appreciably re- 
duce the heat input into half of any 
zone, the water will not be distrib- 
uted as planned but the hot water 
will spread out over the upper floors 
more or less uniformly and then 
settle more or less uniformly toward 
the lower floors, thus making the 
upper floors too hot and the lower 
floors too cold. 

This trouble can be avoided by 
using a by-pass and a mixing valve 
so arranged that for each part of a 
zone that it is desired to control sep- 
arately, any fraction of the water 
from 0% to 100% may be by- 
passed around the converter. With 
this arrangement it would be easily 
possible to reduce the heat input 
for any zone to less than one-half 
without any disturbance to circula- 
tion. Also the by-pass system is very 
sensitive. In just a few minutes 
after the quantity of water by- 
passed has been increased, the tem- 
perature of the radiators makes a 
sharp drop. The throttling method, 
on the other hand, is very slow and 
uncertain even for single radiators. 

The simplified layouts in Mr. 
Space’s article indicate that a change 
to the by-pass system can be rather 
easily and cheaply made in the case 
of the Cities Service Building. The 
writer believes this should be done. 
It might even be advisable to sub- 
divide each zone into four instead 
of two parts. 

The subject of the effect of grav- 
ity heads upon forced circulation hot 
water heating systems is one that 
should be given more attention than 
has been accorded it. The author- 


Apparatus used to study the performance of gas burners in the laboratories of the United States Bureau of Standards. 
The tests, which were conducted by J. H. Iseman, E. R. Weaver and F. A. Smith, were for the purpose of determining the 
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Correspondence 


ities on the subject have for many 
years maintained that in forced cir- 
culation systems the gravity heads 
are negligible, with the result that 
even the best engineers are usually 
unaware of the complications that 
may, under certain conditions, arise 
if gravity heads are neglected. 

In conclusion, the writer would 
like to state that he considers the 
heating plant of the Cities Service 
Building an outstanding engineer- 
ing achievement and that it points 
the way toward better heating sys- 
tems than any that are now avail- 
able. 

Ever G. SmirH 
Dept. of Physics, 
Agricultural and Mechanical 

College of Texas, 

College Station, Texas. 


Epitor, HeaTinG AND VENTILATING: 


I have read with pleasure the 
comments of Elmer G. Smith on my 
articles which appeared in the June 
and July issues of your magazine. 
At the very outset I wish to take 
this opportunity to thank Mr. Smith 
for the interest he has shown and 
to express the hope that the articles 
in question elicited an equal amount 
of interest in the minds of all to 
whom this matter is of major im- 
portance. 

I must also plead guilty; but to 
an indictment which is of lesser de- 
gree than would at first be sup- 
posed, for my sin has been one of 
omission rather than of commission. 
It has been said that brevity is the 
soul of wit, and to this I might add 
my own conviction that brevity 
alone can give to technical articles 
that same interest sustaining prin- 
ciple which accrues to some of the 
more popular works of fiction be- 
cause of their raciness. 

The valves which have been in- 
stalled in both the supply and re- 
turn mains, and which subdivide 
each zone into approximately two 
equal halves, were introduced prin- 
cipally as sectionalizing valves with 
the thought that for leaks in any of 
the zone risers or radiator connec- 
tions—the possibility of which is 





quite remote because of the mate- 
rials used in the installation—repairs 
could be quickly made and involve 
the necessity of shutting down only 
one half of each zone. I neglected 
to mention this fact in the descrip- 
tive articles and to this indictment 
I must of necessity plead guilty. 

Of greater importance was my 
failure to bring out in the descrip- 
tive articles the fact that radiation 
for the entire building has been so 
proportioned as to take into account 
the differences in weather which 
are encountered in this climate for 
the different exposures, prevailing 
winds, etc. Installed surface has 
been very carefully proportioned 
from data made available by the 
Weather Bureau, whose records go 
back over a number of years, with 
due allowance made for such pro- 
tection as is afforded by surround- 
ing buildings. For this reason it is 
felt that regulation between the two 
halves of any zone would be re- 
quired only for the very rare occa- 
sion when an exceptional cold wave 
of extended duration would come 
out of the south. It was also felt 
that the percentage of variation re- 
quired at such a time would be very 
small and that this amount could be 
obtained by the use of the section- 
alizing valves. The regulation would 
be obtained, however, by manipula- 
tion of the valves at the bottom of 
the zone rather than at the top, as 
originally stated, because the valves 
in the return mains are more readily 
available to the operating force. 

I regret very much that my de- 
sire to be brief led me to omit from 
the descriptive articles material 
which is so essential to a clear un- 
derstanding of the installation as 
made, and wish to extend once more 
my deep appreciation for the inter- 
est and technical analysis extended 
by Mr. Smith. I also wish to extend 
sincere thanks to your magazine for 
the space allotted to the articles in 
question, and hope that you will 
give these few remarks additional 
space in your columns. 

J. A. Space 

New York, N. Y. 


Information on Government 
Buildings 


Epitor, HEATING AND VENTILATING: 


Whom do I address at Washing- 











ton to secure information on new 
Veterans’ Hospitals? 


Address the Division of Pur- 
chases and Supplies, Veterans Ad- 
ministration, Washington, D. ¢. 
This division has jurisdiction over 
Veterans’ Hospitals and Soldiers’ 
Homes. 

Other departments in which read- 
ers may be interested in connection 
with Federal public buildings are: 
Construction Department, Quarter- 
master Generals Office, Munitions 
Building, Washington, has charge of 
all buildings for the U. S. Army; 
Bureau of Supplies and Accounts, 
U. S. Navy, Washington, has charge 
of Navy buildings; Superintendent 
of Construction, Indian Affairs, De- 
partment of Interior, Washington, 
has charge of buildings on Indian 
Reservations; Supervising Architect, 
Department of Treasury, has charge 
of all postoffice buildings, office 
buildings, federal courthouses, ma- 
rine hospitals, appraisers’ stores, 
quarantine stations, border stations 
and custom houses. 


Lift Fittings 


Epitror, HEATING AND VENTILATING: 

Will you please tell me how it is 
possible for a lift fitting to operate 
as shown on page 46 of your August 
issue, where it says: “Mac sketched 
the air-loop arrangement for his 
note book,” and also what the 
necessity is for a lift fitting. 

H. M. B. 


Epitror, HeEatTinG AND VENTILATING: 

The point in question regarding 
the lift fitting is one that might rea- 
sonably create a question but is ex- 
plained as follows: The job de- 
scribed in this particular article was 
one in which a lift fitting was in- 
stalled. The air loop was merely 
added to the existing piping to en- 
able the air to by-pass the doorway 
and, of course, the lift fitting was 
allowed to remain, this being the 
most economical procedure. With 
the air loop over the doorway, the 
lift fitting ceases to function. Pos- 
sibly the lift fitting should have 
been omitted in the sketch, there- 
by eliminating the possibility of a 
misunderstanding regarding the 
functioning of same. 


V. D. Minurken 
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New Equipment 








Sprinkler System Protects 
Homes 


Grinnell Co., Inc., Providence, 
R. I. has announced the Junior 
automatic sprinkler system for fire 
protection in residential basements, 
small stores, school houses, and 
other occupancies of limited area. 

These sprinkler systems are con- 
nected to the domestic water supply 
and are piped with flexible copper 
tubing installed in a loop. This pro- 
vides for more even distribution of 
water and pressure no matter where 
the operating sprinkler may be. 


ture of 135°. When the bulb opens 
water issues from the tubing and is 
broken up by the heads into a pres- 
sure-driven rain. 

As soon as water flows through 
the tubing to an open head, an 
alarm is automatically sounded by 
the Speedex alarm valve. This 
valve, a combination alarm, check, 
and gate valve, is installed between 
the domestic supply connection and 
the loop of the sprinkler tubing. 
Ordinarily the check in the valve is 
closed in the water way, but when 
a head opens the rush of water 
moves it out of the way and it acts 





Grinnell Junior sprinkler system 


Speedex sprinkler heads used 
with this system are attached in the 
pendent position, which facilitates 
erection of the tubing by permitting 
it to be suspended directly from the 
ceiling by means of clip hangers. 
These heads are held tightly shut by 
a quartzoid bulb which will open 
only when subjected to a tempera- 





Alarm valve 


to establish an electric current 
which rings the bell and announces 
the fire. 

Tubing is supplied in 12 ft. 
lengths. On one end of each tube 
a Speedex sprinkler fitting is at- 
tached. This fitting carries a tub- 
ing union on one end and also a 
threaded outlet to receive the 
sprinkler head. For installation in 
locations where high temperatures 


ordinarily occur, heads rated for 
175° may be had. 


Oil Valve Compensates for 
Viscosity Changes 


Ray Burner Corp., 401 Bernal 
Ave., San Francisco, is equipping 
its automatic burners with the Ray 
viscosity valve system. This ap- 
pliance regulates the flow of oil to 
the burner to maintain a constant 
supply with variations in oil viscos- 
ity. 

Mechanically, the device consists 





Cutaway view of viscosity valve 


of two taper valves and a relief 


valve incorporated into a single cast 


iron body, mounted above a small 
cast iron oil reservoir, and con- 
nected to a constant discharge 
pump. One tapered valve is in the 
line of flow from the reservoir to 
the burner, and the other is in the 
return line from the burner. No 
other metering device is required. 

When increased viscosity of the 
oil restricts the passage of the oil 
through the first viscosity valve and 
to the burner, the second valve sets 
up an equal restriction to flow of oil 
away from the burner and back to 
the tank. Since the pump is prac- 
tically a constant delivery medium, 
the result is an increase in pressure 
under which the fuel is delivered. 
This increase in pressure insures a 
constant delivery rate to the burner 
regardless of variations in the vis- 
cosity of the oil. The relief valve 
confines the pressure within safe 
limits. Both valves are adjustable, 
and it is possible to regulate what 
percentage of the oil delivered by 
the pump shall flow to the burner, 
and what percentage shall be re- 
turned to the tank. 

This system of fuel supply makes 
possible the burning of oils as 
heavy as A.P.I. Specifications No. 5 
and No. 6, which flow sluggishly 
when cold and freely when warm. 


Control Maintains Fire During 
“Off” Periods of Automatic 
Stokers 


Minneapolis-Honeywell Regul- 
ator Co., Minneapolis, Minn., is 
manufacturing the Type L Stoker- 
switch which in conjunction with a 
room thermostat controls the oper- 
ation of domestic and small indus- 
trial stokers. Its function is to 
prevent the fire from going out by 
starting the stoker for brief feeding 
operations as the temperature in 
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New Equipment 


Stokerswitch with “outfire cut-off” 


the stack falls during long “off” pe- 
riods of the room thermostat. 

In operation the pointer on the 
outside of the case is set on the dial 
for the lowest stack temperature 
which will operate the stoker just 
long enough to pick up the fire 
when it gets too low. When the 
stack temperature has increased the 
necessary amount, the mercury 
switch opens to break the circuit 
and stop the stoker. The number 
of degrees between the points at 
which the Stokerswitch will start 
and stop is adjustable by means of 
the graduated plate and set screw 
adjustment inside the case, which 
provides for a differential of from 
25° to 200°. 

These switches are available in 
models for use with both high and 
low voltage controls. They may 
also be had with the “outfire cut- 
off” as an additional feature. In this 
case a second mercury tube switch 
with suitable linkage is used to open 
the motor circuit to prevent opera- 
tion of the stoker by either the ther- 
mostat or the Stokerswitch in the 
event that the fire becomes extin- 
guished, as indicated by a stack 
temperature below the minimum 
temperature. When the fire has 
been rekindled, the control is reset 
manually by means of a button lo- 
cated at the bottom of the case. 





Air Conditioning Gas Furnace 


A gas-fired air conditioning warm- 
air furnace, the Niagara 110, has 
been announced by the Forest City 
Foundries Co., 2500 West 27 St., 
Cleveland. 

Units are built in two compart- 
ments, the upper containing the 
heat generating equipment, radiat- 
ing sections, controls, and humidifi- 
er, while the blower and filter equip- 
ment is located in the lower section. 
Air enters the lower compartment 
through filters and is delivered by 
two variable speed blowers to the 
upper compartment where it is 
warmed by contact with the walls 
of the radiating sections. 














































Niagara 110 air conditioning furnace 


Units are built in five sizes, rang- 
ing in output from 72,000 B.t.u. to 
176,000 B.t.u. per hr. when gravity 
circulation is used, and from 76,500 
B.t.u. to 187,000 B.t.u. per hr. under 


forced circulation. 


Fitting Protects Threaded 
Ends of Pipe 


Sarco Company, Inc., 183 Mad- 
ison Ave., New York, is marketing 
the Pipe Saver, a flanged bushing 
which fits snugly into the threaded 
end of a pipe to protect this weak 
point against the action of corrosive 
elements in steam, water, oil, or 
chemicals. 

Bushings have tapered ends and 
are shaped with a bulge at the mid- 
dle which forces the tapered end 
against the pipe when the Pipe 
Saver is driven into place. The 
flange is seated tightly against the 
end of the pipe and is threaded into 
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the fitting with the pipe. The bush. 
ings are made in sizes ranging from 
¥% in. to 8 in. for standard Pipe, and 
in sizes from 1% in. to 6 in, for 
extra heavy pipe. They are avail. 
able either in brass or heavy chro. 
mium plate. 


Foxboro Pneumatic Switch 


A compact pneumatic switch has 
been designed by The Foxboro Co,, 
Foxboro, Mass., for use with its 
standard temperature and pressure 
controllers. 

Of the standard single pole mer- 
cury type, the switch is mounted in 
a small cast iron housing with an 
outlet tapped for either conduit or 
BX connector. A small diaphragm 
motor, mounted directly on the 
housing, operates the switch. 


Radiant Panel Heating Elements 
Contained in Screen 


A screen wired for low tempera- 
ture electric panel heating has been 
developed in the laboratories of the 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

These screens are said to maintain 
an effective temperature within the 
comfort range in mild weather with- 
out the use of other heating provi- 
sion, and will also maintain comfort- 
able conditions in extremely cold 
weather when the outside walls are 
insufficiently heated by the existing 
heating apparatus. By reducing the 
proportion of heat transferred by 
radiation from the occupants to the 
walls, it is possible to maintain com- 





Westinghouse radiant panel screen 
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fortable conditions in the room with 
a lower general temperature. The 
screen shown, said to be larger than 
would ordinarily be necessary, con- 
sumes 750 watts. 


Barcol Fan 


Pleasing appearance, combined 
with quiet and efficient operation, 
makes the Barcol Eight fan, manu- 





Barcol Eight fan 


factured by the Barber-Colman Co., 
Rockford, Ill., a desirable appliance 
for home and office. 

Case and standard are finished in 
stainproof phenolic resin, and the 
guard and blades are cadmium- 
plated. Eight inches is the distance 
between the tips of the two-bladed 
fan. Four blade models, 6 in. in 
diameter are also available. 


Control-Aire Portable 
Humidifier 


Hexcel Radiator Co., Milwaukee, 
Wis., is manufacturing the Control- 
Aire portable humidifier for domes- 
tic, office, and similar uses. 

An electric heating element brings 
water in the reservoir to the re- 
quired temperature for evaporation. 
Air is drawn in at the back of the 
unit, and is passed through a vapor 
chamber from which it is expelled 
into the room. A switch makes pos- 
sible two rates of operation. At the 
higher rate, approximately 1 gal. 
of water is evaporated in 2% hr., 
and at the lower switch setting 1 
gal. is evaporated in approximately 
3% hr. An automatic cut-off stops 
the dehumidifier when the water 
supply is exhausted, and the unit 
can be turned on and off at will by 
means of the switch. 

Units are designed for 110-volt 
circuits, and may be had for either 
direct or alternating current. 


Schaub Boiler Return System 


Fred H. Schaub Engineering Co., 
325 West Huron St., Chicago, is 
manufacturing the Schaub boiler 
return system, a unit which auto- 
matically maintains a uniform water 
level in the boiler, supplies make-up 
feed water, and returns high and 
low pressure condensation. 

Water is admitted to the boiler in 
exactly the proportion that steam is 
used, and at the same time the tem- 
perature of the water supplied is 
maintained constant. This results in 
a uniform steam space in the boiler, 
preventing wide fluctuation of steam 
pressures, and saving both fuel and 
labor in the operation of the plant. 

A float valve in the receiver con- 





Automatic boiler return system 


trols the amount of water added to 
the condensate. This valve is cone 
shaped and made of hard valve 
steel. The seat is of the same ma- 
terial, but softer, so that wear is on 
the seat. The boiler level control 
consists of a float operated Mercoid 
switch which is located on the 
boiler at the water level. 

Schaub return systems may be 
had in sizes for boilers ranging in 
capacity from 1 hp. to 300 hp. 


Ice Room Cooler Washes and 
Purifies Air 


The Corozone Co., Hanna Build- 
ing, Cleveland, is marketing the 
DeLuxe Aquazone room cooler and 
air conditioner, using ice as the 
refrigerant. 


New Equipment 


Air is brought into the device at 
the rate of 78,000 cu. ft. per hour. 
Chilled air from the ice chamber is 
added, and the air is then forced 
through the refrigerant wheels. 
These refrigerant wheels, two in 
number, consist of wire mesh 
screens 16 in. in diameter to which 
are fastened eight curved water 
dippers which pick up and dis- 
charge water over the wheels. The 
air is both cooled and washed by 
this device. It is then compressed 
and passed into finned water tubes 
where it is further chilled and de- 
humidified before being discharged 
back into the room. 

Deodorization and revitalization 
are accomplished by the introduc- 
tion of ozone from the Corozone, a 
device which generates this mate- 
rial by means of a corona discharge. 


Relative Humidity Calculator 
for High Temperature Work 


J. B. Maas & Co., Fox Creek 
Sta., Detroit, Mich., is marketing 
the Humidiflash, a device combining 
a relative humidity calculator with 
a pocket flashlight. 

A stationary scale at the top and 
bottom of the flash light barrel is 
marked for dry bulb temperatures 
ranging between 100° F. and 200°. 
On the revolving outer sleeve are 
arrows marked for wet bulb depres- 
sions or dry and wet bulb tem- 
perature differences. When the 





Humidiflash 
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New Equipment 


psychrometer or hygrometer read- 
ings have been taken, the arrow 
corresponding to the wet bulb de- 
pression is set on the dry bulb tem- 
perature on the stationary scale, and 
the percent relative humidity is 
read through the aperture for the 
selected arrow. The manufacturer 
states it is of value in dry kiln and 
other process work. 


Combination Cooling and 
Heating Unit 


McCord Radiator & Mfg. Co., 
Detroit, has developed a convector 
that performs the cooling, dehumid- 
ifying, circulating, and heating func- 
tions of air conditioning. It is 
recommended by the manufacturer 
as finding application in business 


and professional offices, stores, 
restaurants, banks, and _ similar 
uses. 


Units consist of a rigid chassis, 
supporting a cellular copper radiator 
core in an insulated shell behind 
which an electrically-operated air 
impeller is mounted on rubber. The 
convector is connected to a suitably 
located main cooling system in 
which water is cooled either by ice 
or mechanical refrigeration. Adjust- 
able louvers in the discharge of the 
convector may be set to give the 
cooled air stream any desired eleva- 
tion. Excessive humidity is con- 
densed out of the air by contact 
with the cold convector coil, from 
which it immediately drains. Dur- 











McCord convector unit 


ing mildly warm weather, the de- 
sired cooling effect may be obtained 
without ice or refrigeration by con- 
necting the cooling tank to the reg- 
ular cold water supply. The com- 
plete unit is so constructed that its 
cooling capacity is under full con- 
trol. 

For winter operation, the con- 
vector is connected to a suitable hot 
water supply. The unit is suspended 
from the ceiling or built into the 
walls of new structures. 


Patterson-Kelley Indirect 
Water Heater 


A hot water service heater, in- 
tended to be used as an indirect 
circulating heater, has been an- 
nounced by The Patterson-Kelley 
Co., 101 Park Ave., New York, 
N. Y. It is called the Type D 
Lo-Flo heater, and its design is said 
to be such that almost any condi- 
tion of installation can be met. 





Patterson heater connected to boiler 
and tank 


A steel jacket encloses the heater, 
and all joints are electrically welded. 
The tube sheet is of heavy forged 
steel, and both sides of the sheet are 
machined to insure tight gasketed 
joints. The flow chamber is of cast 
iron, and the heating surface is 
made up of seamless drawn copper 
tubing shaped to form U-bends, 
with both ends rolled into the tube 
sheet. 

Heater is installed below the 
water line as close to the boiler as 
is possible and connected to it by 
flow and return pipes. The boiler 
water preferably circulates through 
the shell, and the tubes are connect- 
ed to the storage tank. 

These heaters are said to be 
particularly suited to installations 
operating under high water pres- 
sure and are adapted for use in 
connection with existing storage 
tanks. Seventeen sizes of heater 








are made, ranging in capacity from 
40 gal. per hr. to 2400 gal. per by 
based on a temperature rise of 100° 
with boiler water at 180°, 


Centrifugal Circulator fo, 
Hot Water Systems 


Bell & Gossett Co., 3000 Wallace 
St., Chicago, has announced the 
B&G _ Booster, an _ electrically. 


a] 


Bell & Gossett Booster 


driven circulator with positive cen- 
trifugal pump action for hot water 
heating or domestic hot water ser- 
vice. 

A bronze centrifugal rotor is en- 
closed in a flange type cast iron 
pump casing. ‘This casing is con- 
nected to the base by four bolts, 
providing a simple means of setting 
the pipe connections for either hori- 
zontal or vertical installation. A 
stainless steel shaft, operating in 
graphite impregnated bearings, 
drives the rotor. The motor is 
mounted horizontally with rubber 
insulators separating it from the 
base. 

Circulators are supplied in two 
sizes, discharging 30 g.p.m. and 50 
g.p.m., and having 1/8 hp. and 1/6 
hp. motors, respectively. 


Thermostatic Expansion Valve 


Detroit Lubricator Co., Detroit, 
is manufacturing the No. 673 
Genuine Detroit thermostatic ex- 
pansion valve. This device is to 
succeed the No. 671 American 
thermostatic expansion valve widely 
applied in mechanical refrigerating 
systems using methyl chloride, sul- 
phur dioxide, and F-12. 

A thermostatic bulb is clamped to 
the suction line as near as possible 
to the point where it connects to the 
cooling coil or to the end of the cool- 
ing coil proper. This bulb is charged 
with a thermostatic liquid which 
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creates a vapor pressure in what is 
called the thermostatic power ele- 
ment, within the valve body. This 
power element works through a 
push rod against the regular bellows 
in the valve. Thus the valve oper- 
ates on the difference between the 
pressure (or temperature) of the 
refrigerant in the low side and the 
temperature at the bulb. When the 
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Detroit thermostatic expansion valve 


bulb is properly clamped to the 
suction line, the valve operates to 
maintain a constant degree of super- 
heat at that point. Valves are ad- 
justed at the factory so that the coil 
is kept full of refrigerant without 
any possibility of frost back. 

Valves are furnished standard 
with 0.078 in. orifice diameter, but 
on special order can be had with 
0.125 in. or 0.156 in. orifice. The 
0.078 in. orifice has a capacity of two 
tons of methy! chloride, and one ton 
with sulphur dioxide or F-12 refrig- 
eration. The 0.125 in. orifice in- 
creases these capacities by 50%, 
and the largest orifice has a capacity 
of four tons of methyl! chloride and 
two tons of sulphur dioxide or F-12 
refrigeration. 


Worthington GA Water Meters 


Worthington Pump and Machin- 
ery Corp., Harrison, N. J., has 
added the Model GA water meter 
to its line. It is said to be accurate 
for extremely low flows as well as 
for greater volumes. 

The device is of the positive dis- 
placement disc type. All register 
gears are fitted with rubber bushed 
bearings, and the train assembly 
comprises four cast bronze gears 
and four pinions, rigidly fastened 
to Monel metal spindles. The mea- 
suring chamber is made in two 
sections, held together by a snap 
joint’ without screws, permitting 









the case to separate without distor- 
tion in the event of freezing. Addi- 
tional protection is provided by a 
cast iron frost bottom in the smaller 
sizes. This bottom breaks when 
water in the meter freezes, reliev- 
ing strain on the interior parts. 
Stuffing boxes are cast on the main 
case, eliminating gaskets and lock 
nuts, and preventing a possibility 
of leakage from this source. 


Climator III Air Conditioning 
Unit 


L. J. Mueller Furnace Co., Mil- 
waukee, Wis., has announced the 
Climator III, a unit combining fan, 
air washer, and filters for supplying 
air conditioning with any type of 
warm-air furnace either in new or 





Mueller air conditioning unit 


existing installations. The unit is 
of such dimensions that it can be 
taken through a 2% ft. door without 
disassembling. 

A large diameter fan provides suf- 
ficient air flow to permit the use of 
efficient filters and washer, and the 
connection of a system of recirculat- 
ing ducts. 


Electric Timing Device Controls 
Day and Night Operation 


An electric control system, called 
the Selective Syncrostat, for use in 
connection with its automatic stoker 
has been announced by The Iron 
Fireman Mfg. Co., 3170 West 106th 
St., Cleveland. This control unit, 
operated by a Telechron electric 
clock, automatically regulates day 
and night temperatures in the home, 
and in addition maintains fire in the 
heating plant regardless of weather 
conditions. 


New Equipment 


Two instruments are included in 
this control. A duplex thermostat 
containing two separate elements, 
one for day temperature and one 
for night temperature, is set by 
means of a knob dial. This therm- 
ostat is connected directly to the 
time switch which regulates the 
temperature of the home to the de- 
sired point for day and night oper- 
ation by transferring the control 
from one to the other of the therm- 
ostatic elements at stated intervals. 
The transfer switch is actuated by 
two hands which revolve with the 
24-hour time dial and transfer con- 
trol from day to night temperature, 
and vice versa, at any hour depend- 
ing on their setting. 

This timing device also provides 
for refueling to prevent the fire 
from going out during periods of 
mild weather. The length and fre- 
quency of the refueling periods are 
regulated by settings made on two 
dials on the time switch. In this 
way, just sufficient fuel can be fed 
to the fire to keep it alive and ad- 
justment can be made for differ- 
ences in weather conditions and 
coal characteristics. 


Ideal Self-Syn Motor 


An improved synchronous motor 
for industrial and general purposes 
has been developed by The Ideal 
Electric & Mfg. Co., Mansfield, 


Ohio. It is called the Self-Syn 
motor. 
It is a compact synchronous 


motor, with a simplified control. 
The exciter windings and direct cur- 
rent commutator are integral with 





Self-synchronizing motor 
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New Equipment 


the unit, and no external excitation 
is necessary. Since the motor is 
self-synchronizing, no synchronizing 
relay or field switch is required, and 
the machine is started with a simple 
hand operated compensator in the 
same manner as an induction motor. 
The manufacturer also states that 
the motor will re-synchronize itself 
after having been pulled out of step 
by a line voltage dip or a momen- 
tary overload. 

Motors are supplied in all sizes 
from 5 hp. to 100 hp. Power factors 
of unity or 80% leading are stand- 
ard. 


Bass Oil Burning Steel Boiler 


Bass, Foundry & Machine Co., 
Fort Wayne, Ind., has announced 
the Bass 90 oil-fired steel heating 
boiler for steam and hot water heat- 
ing systems. It may be used with 
any oil burner of the gun type. 

Burner nozzle is shown at B, and 
combustion takes place in the upper 
chamber represented by A. The hot 
gases pass downward from the com- 








bustion chamber into the reflector 
base C, which is a bowl-shaped com- 
partment lined with insulating ce- 
ment and surfaced with refractory 


cement. From here they pass up- 
ward through the copper tubes D, 
and out the smoke outlet FE. 

Steel plates 5/16 in. thick are used 
in the boiler proper, which is of 
welded construction. The sides, top, 
and bottom are insulated with rock- 
wool F, covered with a steel jacket. 
Boilers are tapped for the installa- 
tion of an indirect hot water heater. 

Standard finish is blue enamel 
with black trimmings, but special 
color combinations are obtainable. 
The boiler is available in sizes to 
take care of steam radiation loads 
up to 2500 sq. ft., and for hot water 
loads up to 4000 sq. ft. of radiation. 


Rapid Reagent Developed 
for Analyzers 


SeizO, is the name of an extreme- 
ly rapid oxygen absorbing material 
developed by The Hays Corp., 
Michigan City, Ind., for use in gas 
analyzers. It is a stable alkaline 
solution, unaffected by light and 
capable of absorbing 47 times its 
volume of oxygen. The manufac- 
turer states that the chemical will 
remove oxygen from about 500 
samples of flue gas, and loses its 


(Left) Plan and elevation sections of 
Bass boiler. (Right) Bass oil-fired 
boiler 












efciency abruptly when it hag 
reached its capacity. 


Device Computes Radiation 
Requirements 


Norman J. Howe, 75 Maple St, 
West Roxbury, Boston, Mass., js 
manufacturing and distributing the 
Speedee radiation calculator. This 
instrument indicates directly the 
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Speedee radiation calculator 


number of square feet of steam ra- 
diation required to heat a room to 
70° with an outside temperature of 
0°, on a basis of two changes of air 
per hour. With volume, wall, glass, 
roof, and floor dimensions known, it 
is possible to read directly the 
square feet of radiation required to 
care for each of these losses. 

Three cardboard discs are mounted 
concentrically on a pivot on a heavy 
cardboard back. Dimensional set- 
tings are made by rotating the discs 
so that the arrows are brought un- 
der the stated numbers on _ the 
scales, and the required radiation is 
read in the proper slot in the top 
disc. Full directions are printed on 
the disc. On the reverse side of the 
calculator are printed a table of 
transmission factors for various 
structural materials and types of 
construction, a table of exposure 
factors, and a table of factors for 
radiation required for rooms heated 
to other than 70°. There is also 
provision for calculating the radia- 
tion directly based on one, and one 
and one-half, changes of air hourly. 
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Vacuum Refrigerating Unit 
for Air Conditioning 


Ross Heater & Mfg. Co., Inc., 1407 
West Ave., Buffalo, N. Y., is manu- 
facturing refrigerating units operat- 
ing on the steam ejector principle. 
They are applicable to any work in 
which water at moderately low tem- 
peratures is required. 

Steam at any available pressure 
may be used. Water to be cooled is 
sprayed into the evaporator or flash 
chamber in which a high degree of 
vacuum is maintained. A_ small 
amount of this water is immediately 
flashed into steam, absorbing its 
heat of vaporization from the re- 
maining water. The chilled water 


STEAM 


the air which has entered the sys- 
tem with the water to a slightly 
higher absolute pressure. In the 
primary condenser, the steam from 
the evaporator and the propelling 
steam are condensed, and the air 
further compressed reaching at- 
mospheric pressure in the secondary 
ejectors. An “inter-and-after” con- 
denser condenses the propelling 
steam of the secondary ejectors. 
Condensing water may be taken 
from city mains or circulated in a 
cooling tower. The primary con- 
denser and the inter-and-after con- 
denser are generally of the surface 
type, but where conditions make it 
advisable, barometric condensers 
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Diagram of vacuum refrigerating system 


is withdrawn from the bottom of 
the evaporator and circulated to the 
point at which it is to be used. 
Vacuum is maintained in the 
evaporator by a series of air ejectors 
and condensers. The primary ejector 
compresses the steam which has 
been flashed in the chamber plus 

















may be used. 

These units will produce chilled 
water at temperatures as low as 32° 
F. For temperatures below 40° a 
very high degree of vacuum must 
be maintained in the evaporator. 
Moderate vacuums will produce 
chilled water between 40° and 60°. 
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Ross 150-ton vacuum refrigerating unit 





New Equipment 


Arrangement of the various parts 
of the unit may be modified to com- 
ply with space limitations in the 
building in which it is installed. 


Radiator Heats by Both 
Radiation and Convection 


Shaw-Perkins Manufacturing Co., 
Oliver Building, Pittsburgh, Pa., is 
manufacturing the Shaw radiator, 
consisting of a copper tube con- 
vector enclosed within a steel ex- 
tended surface which is fitted with 
grilles. ‘The steel surfaces are in 
contact with the copper tubing, and 
heat is given off by convection to 
the air which circulates through and 
over the radiator as well as by ra- 
diation from the exterior surfaces. 
The radiator, therefore, forms its 
own cabinet, grille, and radiator, all 
in an integral unit. 

Units are furnished with either 
front or top air outlet grille, and 
several different applications are 
possible. Installed fully exposed 
upon legs or wall brackets, it pro- 
vides its own radiant cabinet and 
grille. When installed recessed in 
the wall with the front exposed for 
radiant heat and appearance, it 
serves as radiator, radiant front 
panel, enclosure, and grille. It may 
also be recessed and concealed with 
ordinary recessed enclosures. 

Heating medium, water or steam, 
is confined within non-corrosive 
heavy gauge copper tube, and the 
radiator can be used with high pres- 
sure steam or high pressure forced 
circulation hot water, as well as with 
low pressures. The exterior surfaces 
form a protective shield against the 
high temperatures of high pressure 
work. 

Other advantages mentioned by 
the manufacturer are its lightness, 
compactness, ease of cleaning, and 
the wide range of decorative treat- 
ments made possible .by its re- 
strained modern lines and variety 
of finish. 

Units are made in four heights, 
from 14 in. to 23 in., in both the top 
air outlet and the front air outlet 
models, and are 3 in. wide. Capac- 
ities range from 3.4 sq. ft. to 60.4 
sq. ft. per radiator. 








Heating and Ventilating * September, 1932 





67 































































































































































































Business Statistics 

















(Dotted line in charts, 1931; solid line, 1932) 


Building permits issued during July 
in 215 cities were valued at $26.8 
million, as compared with $32.2 
million in June, a decrease of 
16.2%, according to Bradstreet’s 
Weekly. The decline was more than 
seasonal, but this is tempered by 
the fact the month had one less 
business day than July in other 
years. 

Bradstreet’s notes one unusual 
feature in the July figures, the fact 
that contracts for that month in- 
creased over June while permits 
continued to decline. Apparently 
this indicates that a larger number 
of proposed projects are reaching 
the construction stage than pre- 
viously. 


Poor’s Index of General Business 
rose to 69.9 in July, according to the 
preliminary estimate in Poor's 
“Business and Markets” bulletin. 
This is the fourth successive month- 
ly rise shown by this index, which 
started its upturn in April. The in- 
dex, as explained last month, differs 
from some other indicators of gen- 
eral business activity in that it omits 
freight car loadings, an item whose 
significance Poor’s believes has been 
largely impaired in recent years by 
the inroads of truck competition on 
the freight business of the railroads, 
although car loadings are still care- 
fully followed. 
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Air Conditioning Units and Washers 
Orders in Dollars 
June, 1932, 93,215; June, 1931, 138,858; de- 
crease from last year; 32.9%. Total, six 
months, 1982, 461,245; total, six months, 
1931, 716,384; decrease from last year, 
35.6%. 
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The rise in July, according to 
Poor’s, “is due mainly to the fact 
that July is normally a low month. 
The declines in production in the 
steel and automobile industries 
were not so great as seasonally ex- 
pected. Mail order house sales also 
declined less than their seasonal in- 
dex. Electric power moved slightly 
upward, contrary to its seasonal 
pull. Crude oil production advanced 
somewhat, in accordance with its 
seasonal trend.” 


Employment in the steamfittings 
manufacturing plants during July 
stood at 32.5% of the 1926 average, 
as compared with 33.7% for June, 
according to the Department of 
Labor. Payrolls in the same plants 
were at 18.5% of the 1926 average, 
as compared with 33.7% for June. 
Both employment and payrolls in 
such plants dropped less from June 
to July than in the average of all 
manufacturing plants. 


The heat loss of a typical residence, 
according to C. George Segeler, 
American Gas Association, is pro- 
portioned as follows: roof or ceiling, 
14.8%; walls, 29.6%; glass and 
doors, 26%; floor, 8.8%, and infil- 
tration, 20.8%. The percentages 
were calculated from data on 400 
dwellings. 


Indirect Heating Surface 
Orders in Dollars 
June, 1932, 50,071; June, 1931, 96,538; de- 
crease from last year, 48%. Total, six 
months, 1932, 374,094; total, six months. 
1931, 778,404; decrease from last year, 46%. 








Building permits for the first six 
months of 1932, as compared with 
the same period last year, show that 
new residential building has de- 
clined 76%, non-residential building 
dropped 73.5%, and total construc- 
tion, including alterations and fe- 


pairs, fell off 60.6%. 


New building contracts awarded 
during July amounted to $1288 
million, as compared with $113 
million for June, an increase of 
14%. As compared with July of 
last year, however, the July, 1932, 
figures show a decrease of 55%, 

The valuation of contracts for 
July consisted of $19.7 million for 
residential building, $48.9 million 
for non-residential building, and $60 
million for public works and util- 
ities. 


Climbing consistently since April, 
construction contracts in 16 south- 
ern states reached $213 million for 
the first seven months of the year 
with nearly $46 million in new con- 
tracts added during July, the Man- 
ufacturers Record says in its August 
issue. 

The $46 million figure exceeds 
the April figure by 76%, the May 
total by more than 30% and the 
June total by more than 5%, the 
Record says. 
































































Unit Ventilators 
Orders in Dollars 
June, 1932, 140,968; June, 19381, 312,387; 


decrease from last year, 54.7%. Total, six 

months, 1932, 665,637; total, six months, 

1931, 1,502,604; decrease from last year, 
55.6%. 
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Shipments of Gas-Fired Boilers 
In Thousands of B.t.u. Capacity 
June, 1932, 48,821; June, 1931, 156,769; de- 


crease from last year, 68.5%. Total, six 

months, 1932, 344,928; total, six months, 

1931, 770,401; decrease from last year, 
55.2%. 


By including numerous small 
projects for which contracts were 
awarded but which were not re- 
ported separately, the seven-month 
total is conservatively estimated at 
$280 million. 

In Washington a contract involv- 
ing over $1 million was let for steam 
lines and tunnels forming part of 
the giant central heating system for 
government buildings. 


May figures for the manufactured 
gas industry, as compiled by Paul 
Ryan, statistician for the American 
Gas Association, show an increase 
of 11.4% in the number of house- 
heating customers, as compared with 
May of 1931. The data cover 206 


companies. 


The long descent in construction 
costs prevailing since 1924 has ap- 
parently been checked, according to 
the construction cost index prepared 
by Engineering News-Record. The 
index, based on 1913 costs equal 
100, stood at 152.20 for June, the 
lowest in 16 years. In July the fig- 
ure rose to 153.36, and for August 
climbed to 156.80. The last increase 
was due to a considerable rise in 
cement prices, which have been 
boosted 15 cents to 50 cents per bar- 
rel in many sections of the country. 
The cost index is made up from the 
cost of common labor and the price 
of three basic commodities, cement, 
steel and lumber. 


Indicated expenditures for building 
operations in June were $49 million 
in 354 cities, according to the Bu- 


Domestic and Commercial Oil Burners 
Shipments in Number of Units 
June, 1932, 3702; June, 1931, 4974; de- 
crease from last year, 25.6%. Total, six 
months, 1932, 19,967; total, six months, 
1931, 22,228; decrease from last year, 
10.2%. 


reau of Labor Statistics. This is 
26.3% less than for May. New 
residential permits increased 0.3%, 
while non-residential permits de- 
clined 38.3%. There was an increase 
of 2.7% in the amount spent for 
additions, alterations and repairs. 
As compared with May, the June 
figures for new buildings show some 
interesting changes. Single family 
dwellings dropped 18.5%, two- 
family houses dropped 30.9%, while 
apartments houses and flats in- 
creased 386.3%. However, as com- 
pared with June, 1931, single-family 
houses dropped 71.8%, two-family 
dwellings declined 76.1% and multi- 
family buildings dropped 85.3%. 


Employment in building construc- 
tion decreased 4.3% in June, as 
compared with May, while earnings 
decreased 6.2%, according to the 
Department of Labor. 
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New Orders for Steel Heating Boilers 
In Square Feet of Heating Surface 
June, 1932, 102,788; June, 1931, 205,441; 
decrease from last year, 50%. Total, six 
months, 1932, 418,996; total, six months, 
1931, 1,084,551; decrease from last year, 
61.4%. 


Material prices for heating and 
plumbing equipment increased 
slightly during July, according to 
the index of wholesale prices pre- 
pared by the Department of Labor. 
The index stands at 67.1 for July, 
100 being the 1926 average. The 
July figure shows an increase of 0.4 
over the June figure, and an increase 
of 2.7 over May. The continued in- 
crease gives a slightly optimistic 
tone to the price situation, inasmuch 
as it may reflect a somewhat quick- 
ened demand. 

Building materials as a whole, 
however, dropped off still further 
from 70.8 in June to 69.7 in July. 
As the index shows, heating and 
plumbing materials have dropped 
further in price than other building 
materials since 1926. This is par- 
ticularly true of structural steel, the 
July price of which is at 81.7% of 
the 1926 figure. 
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Skinny Business 
By Ab El Pilauf 
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Acumen looked around his bazaar and 
mused verbally. “Yea, I shall have to grab 
me a new graft, now that the followers of 
Mahomet have gone on a buyers’ strike against 
wind pushers and braziers. Methinks I shall 
found a new industry and apply quantity 
production methods to the manufacture of 
cat skins. 


“Allah, in his wisdom, hath given a cat 
nine lives. The hazards of spoilage, therefore, 
are ninefold removed. In order that the cats 
may increase and 
multiply, I shall make 
a dicker with Muley- 
Hamed for the rats 
that infest his 
granary. 


ACHMED 


AND HIs 
CATS 


“Now, as these rats 
increase and multiply 
fourfold as fast as cats, 
behold, I shall always 
maintain an ever-in- 
creasing supply of raw 
material for my ever- 
increasing herd of 
cats.” 


And calculating 
the profits that would 
be his from his flock 
of skins at ten shekels per skin he became 
dazed at the prospect of his riches, and 
gloated. 


Soon his competitors were astounded to see 
him open a cat ranch, and to all their com- 
miseration Achmed spake, “When thy 
business goeth on the bum, seek thou a strange 
business.” And they went their way, muttering. 
It was even as Achmed spake. When the wind 
pusher and brazier business of his competitors 
went to the dogs, Achmed went after the cats. 
And in all the land of the prophet there was 
not the equal of his cat crop. Bartering his 
stock and tools for still more cats, he finally 
sold his bazaar and bought an abandoned 


silver fox farm that had perished because of 
the immutable fixity of biological and 
financial laws. 


His competitors, forsooth, when they saw 
the collapse of the market for wind pushers 
and braziers, got themselves busy, and 
harnessing the harmattan, which was the 
wild desert wind, and combining it with the 
cool water of the wells of the oasis, a new 
industry was born that cooled the tents of the 
faithful and caused them to rejoice that Allah 

had given them this 
new comfort, and this 
new wealth that was 
now their lot. 


But Achmed stuck 
to his cats, saying, 
“When the good old 
days come back, I 
shallreopen my shop.” 
But the good old days 
were gone forever. 
Years later Achmed 
staggered back to the 
market place, and was 
astounded at the 
things he saw. Copi- 
ously, his competitors 
had prospered and 
there was no more of the old-time grief. 
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“How farest thou, Ben-Ali?” said Achmed 
to the first one he met. 


“Oh, swell!” replied Ben-Ali. “And how 
dost thou get on with thy cat farm?” 


“Twas a noble idea,” said Achmed, sadly. 
“That is what ruined it, yea, even a nobler 
idea. It seemed a wanton waste to kill those 
cats for their pelts, so I crossed them with 
snakes who shed their skins twice a year, 
whereupon the market folded up and so did I.” 


And Achmed was glad to get a job from 
Ben-Ali as a helper at sixty shekels per hour. 
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New Castle Plant of National 
Radiator Sold 


Properties in New Castle, Pa., of 
the National Radiator Corp., Johns- 
town, Pa., were purchased from the 
receivers on August 8 by the re- 
organization committee in behalf of 
a new corporation which will be 
controlled by the bondholders of the 
present company. The receivership 
was instituted last fall to conserve 
the resources and to facilitate the 
reorganization. John H. Waters, 
president of National Radiator, will 
head the new corporation. 


Frigidaire Units Installed 
in Model Home 


Room cooling has not been over- 
looked by the designers of the 
Wonder House, on display in the 
auditorium of John Wanamaker’s 
department store, New York, con- 
ceived and planned by Pictorial Re- 
view in cooperation with Wana- 
maker’s and leading manufacturers 
in the building and related indus- 
tries. Two Frigidaire room cooling 
units have been installed, one in 
the living room and the other in the 
master’s den. 

The Wonder House is a full-size, 









six-room Norman French cottage, 
complete and modern in every de- 
tail, designed by Bernhardt E. Mul- 
ler, architect, and built by Arthur 
R. Rule. The house is a model of 
compactness and convenience, and 
contains the very latest in mechan- 
ical and electrical equipment, many 
developments being exhibited here 
for the first time. 

The Wonder House is being re- 
produced in permanent form in 
Wychwood, Westfield, N. J. It is 
expected that a Petro oil burner will 
be installed. 


New Literature 


Alexander Brothers, Inc., 14 
South St., Philadelphia, Pa., has is- 
sued a Power Transmission Guide 
for leather belt drives, catalog No. 
A-103. It contains 32 pages of en- 
gineering data and design instruc- 
tions to meet modern industrial re- 
quirements. 


The B. F. Goodrich Rubber Co., 
Akron, Ohio, has issued a guide to 
the selection of belting, hose, and 
other products. It contains 24 
pages, is illustrated, and is standard 
size. The publication is entitled 
“Engineering Data, Industrial Rub- 
ber Goods.” 


Entrance and view toward dining alcove of the Wonder House, equipped with Grinnell sprinklers and 
Frigidaire room coolers. Cooling unit is shown to left of living room 


Taylor Forge & Pipe Works, P.O. 
Box 485, Chicago, has issued a 
booklet, Taylor Forge, containing 
a general description of some of its 
products, and several interesting in- 
stallation photographs. Seven pages. 


Ingersoll-Rand, 11 Broadway, 
New York, has issued a folder de- 
scribing its new line of Cameron 
Motorpumps. Includes installation 
illustrations and sectional view of 
pump and motor to show construc- 
tion details. 


Wagner Electric Corp., 6463 Ply- 
mouth Ave., St. Louis, has issued a 
six-page bulletin describing multi- 
speed squirrel-cage motors. Photo- 
graphs of installations illustrate the 
bulletin. The description covers 
constant-torque, constant-horse- 
power, and variable-torque motors. 
Designated Bulletin 174, Part 5, 
pages 13-18. 


York Ice Machinery Corp., York, 
Pa., has issued “Cold Magic,” an 
85-page book telling the story of the 
progress of refrigeration during the 
past Half-century. It is attractively 
bound and beautifully illustrated 
with photographs. 


American Radiator Co., New 
York, has issued “Ideal Heating for 
Large Buildings,” a catalog describ- 
ing the company’s large type Red- 
flash and water tube boilers. 
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Westinghouse Announces Air 
Conditioning Division 


Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., has organized 
the air conditioning equipment divi- 
sion in the supply engineering de- 
partment for the development and 
sale of air conditioning apparatus. 


J. W. Speer 


J. W. Speer, formerly manager of 
machinery electrification, industrial 
department, has been appointed 


manager of commercial air condi- 
tioning products of the company. 


A 


W. C. Goodwin 
W. C. Goodwin has been appointed 


division engineer in charge of air 
conditioning work. 
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Northeastern Construction Lays 8 Miles 
of Pipe for Government 


Contract for 42,800 ft. of under- 
ground steam mains to be installed 
in approximately 19,000 ft. of 
tunnel and conduit servicing public 
buildings in Washington, D. C., has 
been awarded to the Northeastern 
Piping and Construction Corpora- 
tion, North Tonawanda, N. Y. The 
steam distribution system which will 
cost approximately $1,250,000 was 
designed for the government by 
United Engineers and Constructors, 
Philadelphia. The work was started 
the middle of August and will re- 
quire about one year for completion. 

Many of the buildings in Wash- 
ington, including the White House, 
are now heated by steam from a 
district heating system. When the 
new project is finished most of the 
public buildings in Washington will 
be serviced by underground steam 
mains. 

The district to be served by the 
new system is bounded by 6th 
Street, N.W., E Street, N.W., 12th 
Street, N.W., and C Street, S.W. 
The power plant, contracts for 
which have not yet been placed, will 
be located on C Street, midway be- 
tween 6th Street and 13th Street— 
approximately in the center of the 
C Street boundary line. 

The system will service the fol- 
lowing buildings: Buildings planned 
or under construction—Commerce, 
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~INOEX OF BUILDINGS ~ 
BULOINS 





COMMERCE DEPARTMENT 
- {MBOR DEPT & INTERSTATE COMMERCE WITH CONN BURLDINGS 
* POST OFFICE DEPARTMENT 
* INTERNAL REVE 


» APEX BUILDING 
+ BUILDING TOREPL ACE PRESENT MUNICIPAL BUILDING 
- TREASURY 


> TREASURY ANNEX NO! 
NEW NATIONAL MUSEUM LEGEND 
+ SMITHSONIAN & MISC SMALL BUILDINGS ome frsres Tem 
+ FREER ART MUSEUM oxen a Tmt, 
* QLD AATIONAL MS UM ——— = comourr 
ee FuTuat Conour 
+ AGRICULTURE DEPARTMENT 


+ AGRICULTURE EXTENSIBLE BUlL DING 
L006e 


~ Avorlors 

BUREAU OF ENGRAVING & PRINTING 
- LIBERTY LOAN 

FEDERAL WARE MOUSE 

* MUNICIPAL CENTER 

COURT HOUSE 





- PENSION BUADING 
* PATENT OFFICE 
- LAND OFFICE 


RRCTEL THAR S ATTA |ewveuans B 


Government buildings to be served by new steam distribution sysiem 
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Ol ommaS TO OL SERVED FROM CENTRAL PLANT 


Ben OMOS TO BE ABDED 


PROPOSED DMGS WHKN CAM BE 
SERVED FROM CENTRAL PLAAT 


Post Office, Justice, Archives, Apex 
building, Auditors building, anq 
Municipal building. Existing build- 
ings—Internal Revenue, Labor and 
[.C.C., Treasury, Treasury Annex 
1, the National, Smithsonian, Freer, 
Old National, and Army Medical 
Museums, Agriculture, Agriculture 
Extension, Lodge, Printing, Liberty 
Loan, Court House, Patent Office, 
and others. 

The underground steam distribu- 
tion system is designed for 300 lb, 
working pressure and calls for 8900 
ft. of new reinforced concrete tunnel 
7 in. x 7 in. and 7 in. x 6 in. inside 
dimensions: 4800 ft. of reinforced 
concrete conduit approximately 4 in, 
x 4 in. inside dimensions and 1000 
ft. of tile conduit 10 in. x 12 in. and 
4800 ft. of main installed in existing 
tunnels. Approximately 42,800 ft. 
of pipe mostly from 6 in. to 18 in. 
will be installed in tunnels and con- 
duit. 

High pressure steam mains will 
range from [8 in. down to 4 in. 
while condensate, return and drip 
mains will be from 10 in. to 1% in. 

Specifications call for 246. slip 
type and packless expansion joints, 
varying from 2 in. to 18 in., numer- 
ous expansion loops, steam flow 
meters, and electric pumps at low 
points in tunnel and conduit to take 
care of any seepage water. 
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POWERS Control 
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~ for Air Conditioning Equipment is used by the 
% World’s greatest experts in Temperature and Humidity Regulation 
a AIR Conditioning Equipment is no better 
me than its CONTROL instruments. 
ty ‘ 

By \. IN thousands of prominent build- 
u- » ings and in industrial plants 
Ib. from coast to coast you will 
0 find Powers instruments 
r \ used by the leading air 
ed \ conditioning firms 
n. » for temperature, 
7 humidity and 
7 \ brine con- 
ft. trol. 
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With the 
most com- \ 
plete line of © 
compressed air ‘\ 
and self operating \ 
regulators made, and ~ 
40 years of specializa- 
tion in applying temper- 
ature control for every ~\ 
conceivable purpose, we have 
accumulated a wealth of expe- — 
rience which may be valuable to 
you in selecting the type of control 
that will give the best results. 


THE POWERS REGULATOR ©O. . === 
40 years of specialization in temperature control W i te for 


Chicago, 2718 Greenview Ave. New York, 231 E. 46th St. 
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Sulletin No. 251 





Offices in 43 cities Toronto, 106 Lombard St. _ which describes Instruments for Air ‘Conditioning Equipment 
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Unit Heater Association 
Inaugurates Certified Ratings 


At a recent meeting of the Indus- 
trial Unit Heater Association ,in 
Chicago a system of certified ratings 
was adopted whereby members will 


















































Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis., states that Walter Geist, 
assistant manager of the milling ma- 
chinery department, including the 
Texrope Drive Division, will sail for 
Europe September 9. Mr. Geist will 
spend three months on the continent 
and the British Isles where he will 
study conditions and visit the com- 
pany’s offices in England, France, 
Germany, Italy, and other countries. 


CERTIFIED 


RATINGS 


Air deliveries are in accordance 
with Standard TestCode for Cen- 
trifugal and Propeller Fans 
adopted jointly by the National 

- Association of Fan Manufactur- 
ers and American Society of 
Heating &Ventilating Engineers. — 


















Certification Stickers of |.U.H.A. and N.A.F.M. 
The sticker of the Industrial Unit Heater Association reproduced at 


the left has red and green lettering on a black background. 


To the 


right is the sticker of the National Association of Fan Manufacturers, 


which is on a blue background. 


designate by means of the sticker 


reproduced here that their products 
are tested according to the standard 
test code adopted jointly by the 
association and the A.S.H.V.E. This 
action follows similar certification 
by the National Association of Fan 
Manufacturers, whose sticker also 
is reproduced. 

Copies of either of these codes 
may be had gratis upon application 
to HeatinGc ANp VENTILATING or to 
the associations’ headquarters at 308 
West Washington St., Chicago. 


Richardson §§ Boynton, New 
York, announces that its manufac- 
turing plants at Buffalo, N. Y., 
Dover, N. J., and Utica, N. Y., have 
resumed operations after an extend- 
ed mid-year shutdown. 


Petroleum Heat €&§ Power Co., 
Stamford, Conn., announces the 
opening of a factory branch sales 
office at 415 Boylston St., Boston, 
Mass. J. Henry Brody is sales 


manager. 


Stickers are reproduced actual size. 


Thermoil Heaters, Benton Har- 
bor, Mich., announces that F. L. 
Phillips has been appointed pur- 
chasing agent. 





Pittsburgh Equitable Meter Co, 
Pittsburgh, Pa., announces the ap- 
pointment of Fred Arnesen as map. 
ager of its Pacific Northwest tert- 
tory, with headquarters in Seattle, 
Wash. Mr. Arnesen was formerly 
district manager of the company’s 
Dallas, Tex., office. 


Electrol Inc., New York, has 
opened a new office and showroom 
at 423 Boylston St., Boston, Mass. 
Ted Walker is the Boston branch 
manager. 






Fitzgibbons Boiler Co., Inc., New 
York, announces the appointment 
of William Heagerty, 315 Davidson 
Ave., Buffalo, N. Y., as distributor 
of its products and the products of 
the Kewanee Boiler Co., Inc., New 
York in the western New York terri- 
tory and several counties in north- 
western Pennsylvania. 


The Silent Glow Oil Burner Corp., 
Hartford, Conn., has purchased the 
assets of The International Burners 
Corporation and is now manufac- 
turing the latter’s line of Caloroil, 
Victory and Crescent burners 
through its newly-formed Caloroil 
Burner Division. M. J. Binkley, 
who was vice-president of The In- 
ternational Burners Corporation, 
will be in charge of the engineering, 
manufacturing and sales organiza- 
tions of the new division. 


Air view of Washington buildings to be heated by new district heating system 
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Bulldisss of lofty height and advanced design make 
| more and more strenuous demands on materials 
: | and mechanical equipment. In the wondrous build- 
rp., P ‘ A ‘ 
te ings of the future, whatever their dimensions and 
ae: whatever forms they may take, still greater 
shea requirements are certain-to develop. 
roil, . , : 
anil Throughout its history, the improvement 
oroil : of NATIONAL Pipe has kept pace with every 
‘ley, progressive step in heating and piping 
In- practice. The NATIONAL policy admits of no 
tion, contentment with past success at any time. 
nes It can be satisfied only with what is con- 
11Za- 


stantly improved. As new conceptions and 
new undertakings in the building field or 
elsewhere create new standards, NATIONAL 
will be ready to meet and match them with 
suitable products. To specify NATIONAL 
Pipe will always be prudent, economical, 
modern, in years to come as in the past, for 
no effort and no resource will be spared 
that may be needful, to deserve and to 
hold its place as— 


America’s Standard Wrought Pipe 
NATIONAL TUBE COMPANY 


Subsidiary of United States Steel Corporation 


PITTSBURGH, PA. 






















‘National Pipe in 
Large Buildings’’— 
an 88-page book con- 
taining data and illus- 
trations of interest toen- 
gineers, architects and 
those responsible for 
piping in large build- 
ing construction, will 
be sent upon request. 
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Inland Steel Co., Chicago, an- 
nounces the opening of offices at 
1118-19 Fisher Building, Detroit, 
Mich., and the appointment of J. H. 
Fitch, Jr., as district sales manager. 


International Cooler Corp., To- 
ronto, Canada, will commence 
manufacture of its products in the 
Westman Machinery Company 
plant at Oshawa. ‘The company 
manufactures air conditioning equip- 
ment, electric refrigeration equip- 
ment and dairy refrigeration ma- 
chinery. John T. Gowan is produc- 
tion manager, S. N. Dancey, vice- 
president, and Charles Howard, 
managing director of the company. 


Davis Engineering Corp., New 
York, announces the appointment 
of John N. Dickson, 603 New 
Sprankle Building, Knoxville, Tenn., 
as district representative in the 
Knoxville territory of its line of do- 
mestic water heaters. Arthur C. 
Hall Co., 12 Tecumseh St., Worces- 
ter, Mass., is representing the cor- 
poration in that vicinity. 


Fisher Governor Co., Marshall- 
town, Iowa, has established two new 
exclusive representatives. One is 
the Grinnell Co., 240 Seventh Ave., 
S., Minneapolis, Minn., and the 
other is the Steam Plant Equip- 
ment Co., 1012 N. Third St., Mil- 


waukee, Wis. 


Silent Knight Oil Burner Co., 
Atlantic, Iowa, has been organized 
as a division of the Morton Oil 
Burner Co., Atlantic, to market the 
Silent Knight oil burner, for many 
years sold by the Morton company. 
L. P. Lang is general manager, and 
C. J. Smith, general sales manager, 
of the new company. 


Kleen-Kwik Chemical Co., Inc., 
Flint, Mich., manufacturer of a 
scale remover and cleaner for steam 
coils, pipes, heating systems, etc., 
has appointed Shay-West Associ- 
ates, 616 S. Michigan Ave., Chicago, 
to handle the sale of its product and 
function as the sales department of 
its company. 





Clint E. Beery 


Spencer Heater Co., Williamsport, 
Pa., has appointed Clint E. Beery 
as its representative in Chicago. Mr. 
Beery, who was the organizer of the 
Mid-West Stoker Association, will 
be in charge of the newly-opened 
Spencer office in Chicago. He will 
also be in charge of a branch soon 
to be opened in Milwaukee. 


Pierce, Butler &§ Pierce Mfg. 
Corp., has moved its executive of- 
fices from New York to 282 James 
St., Syracuse, N. Y. 


Sundstrand Eastern Sales Co, 
New York, has appointed John H 
Hassinger, formerly sales Manager 
for International Burners Corp., 
New York, as its manager. The 
company will handle Sundstrand 
sales in the east, and has started 
sales activities in the metropolitan 
New York area. 


Lennox Furnace Company of 
Canada Ltd., Toronto, announces 
that the controlling interest of its 
company has been transferred to 
Canada. It formerly was controlled 
by the Lennox Furnace Co., of 
Syracuse, N. Y., and Marshalltown, 
Iowa. Major L. L. Anthes, presi- 
dent, Anthes Foundry Ltd., will be 
president of the newly-controlled 
company. 


Perfex Corp., Milwaukee, Wis., 
has appointed O. H. Wolff, 6228 
Oakland Ave., St. Louis, as its repre- 
sentative in that territory; the Air 
Equipment & Supply Company in 
Cleveland, and F. O. Glas in Mil- 


waukee. 


Young Radiator Co., Racine, Wis., 
announces the appointment of O. D. 
Marshall, 514 Anderson Building, 
Grand Rapids, Mich., as sales repre- 
sentative of its company’s heating 
division in that territory. 





Columbus, Ohio, research and testing laboratory of the Owens-Illinois 
Glass Co., Toledo, Ohio, where research work is conducted 
on the company’s line of filters 





76 


September, 1932 ® Heating and Ventilating 

















That quality of being able to do two things at 
once. A trap drummer can do it, but not all 
heating pumps can. A return line heating pump 
has to pump air and it has to pump water. Will 
the pump you contemplate buying pump both at 
oncef A square foot rating on a heating pump 
represents nothing but the opinion of the manu- 
facturer of that pump that it will handle the 
returns from a heating system of a certain size. 
The important thing is: How much air and 
water will it pump in a minute? After all, that is 
what you are buying, isn’t it? So much air and 
water a minute pumped at a definite 
horse power. 


Now most manufacturers of 
heating pumps do give a definite 
rating of water and air, and most 
pumps will pump their rated volume 


SIMULTANEOUS CAPACITY! 








of air or of water. But what it is important 
for you to know is whether the pump will 
handle both together, at once, at the same 
moment. In other words, STMULTANE- 
OUSLY. Understand, not “Will it pump 
air and water at the same time?’’ Some 
pumps will even do that. Will it pump 
its FULL RATED CAPACITY of air 
AND its FULL RATED VOLUME of 
water and at its RATED HORSE POWER, 
and do it SIMULTANEOUSLY? The answer 
to that simple little question means a perfectly 
operating heating system with ample 
reserve capacity for zero weather, and 
it means a big saving in electricity. 
It means dollars. Make sure you have 
it right when you specify a pump, 
and you will specify a Jennings. 


NASH ENGINEERING CO., SOUTH NORWALK, CONN,., U. S. A. 


Jenning 


SIMULTANEOUS 
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Plotted from records especially compiled for HEATING AND VENTILATING by the United States Weather Bureau. 


Heavy lines indicate temperatures in degrees F 


Broken lines indicate humidity in percentage from readings at 8 a. m., 12 m., and 8 p. m. 
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